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ABSTRACT
Laboratory tests were conducted to evaluate four types 
of mechanical, two types of chemical and combinations of 
mechanical-chemical conditioning treatments on drying rate 
and quality of ryegrass forage. Mechanical treatments ranged 
from cuticle abrasion to crushing of the stems while the 
chemicals were expected to remove or disrupt epicuticular 
waxes. The statistical design was a randomized block with 
two observations per cell.
Analysis of variance results yielded highly significant 
block-treatment interaction for all variables examined. Two 
types of drying pattern were indicated. For treatments 
restricted to the plant surface as caused by the brushes and 
chemicals, the drying pattern was similar to that of the 
untreated plant which varied with maturity while crushed 
forage dried more uniformly. Hence crushing and splitting 
the stems by the intermeshing rubber rolls to disrupt and 
bypass tissue resistances proved more effective than all 
other treatments. The drying rate was almost doubled. 
Removing surface wax layer and part of the cuticle caused 
only moderate increases in drying rate indicating that 
epicuticular resistance for ryegrass is only a small 
fraction of the total resistance to moisture loss. The
combinations of mechanical-chemical treatments were not more 
effective than mechanical treatments only.
In general, all conditioning treatments affected the 
stems more than the leaves and the difference in moisture 
content between leaves and stems was smallest when the stems 
were split to some degree. Clipping the leaves off the stem 
severely retarded the drying rate of the stem indicating 
that the latter loses much of its water through the leaves. 
Losses resulting from breakage of leaves were generally low 
for all treatments and averaged less than 3 percent of dry 
matter. Conditioning systems which split the plant stems 
also had the most efficient power consumption to drying time 
reduction conversion ratio. There was little difference in 
quality among all treatments.
Non-linear regression analysis shows that the diffusion 
equation did not describe the drying data adequately. 
Instead the data set was divided into two parts and an 
empirical model fitted to each section.
CHAPTER I
INTRODUCTION
Relevance of the research;
Forage crops continue to be major sources of protein
and energy for ruminants and other farm animals. The
harvesting of forage for hay depends on optimum cutting date 
with regard to plant physiological stage and maturity, a 
requirement that in many areas does not coincide with
optimum drying weather. Thus, most of the crops are 
preserved as poor quality hay with low content of both
protein and metabolizable energy. Large amounts of 
supplemental feeds are then needed to maintain high animal 
output thus straining the farmer's budget. However, 
substantial monetary savings can be achieved by increasing 
the nutritive value of hay by harvesting early and using 
proper preservation techniques.
Ryegrass (Lolium multiflorum) is an important hay crop 
in Louisiana and the limitation in obtaining high quality 
hay from it is the inability to harvest and store the crop 
at high quality. The particularly humid weather in 
Louisiana, during the period of early-season hay harvesting,
makes it difficult to completely field cure the forage to a 
safe moisture content for storage without some loss in 
quality and quantity. Efficient haymaking depends largely on 
the speed with which water can be removed from the cut crop. 
The rate of moisture loss is directly related to the weather 
conditions prevailing at the time of harvest and on the 
physiological and morphological barriers of the plants to 
moisture movement. Drying rates decline rapidly as drying 
proceeds. As the crop wilts, the stomata closes and 
subsequently the epidermis, with its cuticle, forms an 
effective barrier to water loss during the later stages of 
drying. Prolonged drying period results in increased dry 
m a t t e r  l o s s e s  f r o m  con t in u ed  plant respiration, 
microbiological attack, leaching by rain and leaf shatter. 
The magnitude of losses from leaf shatter is particularly 
important. In general, the leaves dry more rapidly than the 
stems so that by the time the stems have reached a moisture 
level suitable for storage, the leaves have been overdried. 
This excessive drying of the leaves lead to increased 
shattering losses in subsequent field operations. If 
possible the drying of the leaves and stems should be 
equalized.
Besides the restriction to movement of water vapor from 
plant tissues to the air immediately surrounding the plants, 
the limitations to water loss can also be caused by 
restriction to movement of water vapor from the air within
3the swath to the ambient air. Thus the microclimate inside 
the swath can also be a limiting factor during drying. Swath 
limitation to drying is the greatest when the forage forms a 
dense mat on the ground. The humidity inside a swath depends 
on the ambient humidity, the water content of the crop and 
the airflow through the swath. In swaths where the forage 
forms a densely packed mass on the ground, the ventilation 
through them is very low to nil. Hence the humidity stays 
high in the middle and base of the swath especially during 
the initial stages of drying. The microclimate improves as 
the swath density decreases. If possible, cut crop should be 
conditioned to increase the drying rate and also left in a 
state which will not offset some of the gain in drying rate. 
The increase in drying rate can be achieved by mechanical 
treatments of the forage. The purpose of any mechanical 
treatment to accelerate the rate of drying is to improve the 
supply of drying energy to the forage and to remove moist 
air from the surface of the plant. Conditioning by abrasion 
of the cuticle rather than severe crushing of the stems will 
retain some of the strength and rigidity of the stems and 
lead to a less densely packed mass of forage and thus a more 
loose and open swath structure. Also some of the natural 
protection of the crop surface layer against wetting and 
leaching is preserved.
Drying rate can also be aided by chemically treating 
the forage. Most of the past work with chemicals were mostly 
concerned in using some types of chemical preservatives for
storing high moisture hay. This study looked into the use of 
some types of chemical dessicants, rather than chemical 
preservatives, to aid in faster drying of the forage. The 
chemicals can cause a disruption of the wax layer on the
plant surface or may affect other cellular structures thus 
lowering the resistance to moisture loss. Also some
chemicals may add to the overall nutritive value of the
resulting hay either directly through the addition of useful 
chemical elements or indirectly by reducing leaf shatter and 
losses. Chemical conditioning can be done alone or in 
conjuction with mechanical conditioning. The requirements of 
a good application system are:
1. The chemical should be distributed evenly through 
the mass of forage at the required rate.
2. The loss of chemicals during application must be 
such that the level is consistent with safe/comfortable 
operation and within economic limits. This may involve
applying the chemicals in a closed area.
3. It must be able to be incorporated into existing 
harvesting systems with only minor modifications and little 
extra costs.
A good conditioning system should increase the drying rate 
of the forage significantly and maintain or improve the 
nutritive value of the end product.
Scope of the study and objectives:
Due to the growing importance of ryegrass in Louisiana
5as a good quality winter forage and the lack of information 
available, a comprehensive study on conditioning of ryegrass 
forage was planned. The study was designed to use mechanical 
and chemical means to bring about physical or chemical 
changes in ryegrass forage such as to increase evaporation 
rate of moisture from the plant material with no adverse 
effect on quality. Four different types of mechanical 
conditioners and two chemicals were evaluated in the 
laboratory. The types of conditioning treatments chosen were 
of interest from both a fundamental point of view in 
indicating the principal sources of resistance in ryegrass 
plant to moisture loss, and from a practical viewpoint to 
see how crushing, brushing and surface chemical action 
affect drying rate. The conditioned samples were dried under 
simulated weather condition in an environment chamber. The 
specific objectives were:
1. To evaluate four new mechanical conditioning 
techniques for hastening the drying rate of ryegrass forage.
2. To determine the effectiveness of chemical 
conditioning, both alone and in conjuction with mechanical 
conditioning, on ryegrass forage.
3. To evaluate conditioning losses and to investigate 
the effect of mechanical and chemical conditioning on the 
quality of the resulting hay.
4. To visually observe changes in the plant in response 
to conditioning treatments and determine a final stem:leaf 
moisture ratio.
65. To compare the power requirements of the different 
mechanical conditioning treatments.
6. To develop prediction equations for the drying data.
CHAPTER II
REVIEW OF LITERATURE
During the past several decades, considerable work has 
been done on processing forages to improve their physical 
and/or chemical properties for storage. There are two 
general ways to harvest and store forage crops, one is 
ensiling them and the other is drying the crop and making 
hay. Haymaking has always been a highly weather dependent 
operation. Normally, the crop is harvested at a moisture 
level of 75 percent (w.b.) or above. It is windrowed and 
cured to a safe moisture level of 20 percent (w.b.), or 
below, before it is baled and stored. Conservation 
techniques which minimize field exposure time and 
degradation by rain and heavy dew of cut forages are 
essential for good haymaking. This is especially important 
where there is infrequent occurrences of sufficiently long 
spells of good drying weather. Several methods have been 
used to decrease the field curing time of forages.
Mechanical conditioning :
In 1933, Zink (53) tested a set of conditional rolls at 
Kansas State College farm on alfalfa, sweet clover and 
soybean hay. The conditioning unit consisted of a steel roll 
and a rubber roll. He reported that the rolled hay had dried 
faster than the unrolled hay by as much as 20 hours in some 
cases. He also reported that the rolling process caused a 
more equal drying of leaves and stems as opposed to the 
unrolled field cured hay. He observed that under field 
curing conditions, when there was 30 percent moisture in the 
unconditioned hay, the leaves had only 16 percent while the 
stems had 38 percent. Kiesselback and Anderson (28) had 
earlier obtained similar results under laboratory 
conditions. They found that first cutting alfalfa hay of 20 
percent moisture was composed of leaves containing 12 
percent and stems containing 27 percent moisture.
Similar work was done in the early 1930's on alfalfa 
hay by Bainer (5) using a mower-crusher at Davis, 
California. Two tests were made, one under ideal haying 
conditions and the second under less favorable conditions. 
He found that about 23 hours were required for the crushed 
hay to reach 15 percent moisture content, whereas 49 hours 
were required for the mower cut hay to reach the same 
moisture content when dried under ideal conditions. For the 
second run under less favorable conditions, the hay cut by 
the mower-conditioner dried down to 15 percent moisture 
content in approximately the same number of hours as did the
9hay cut under the good drying conditions, while the hay cut 
by the regular mower still contained 50 percent moisture at 
the end of 3 days. Subsequent experimental work at various 
other Agricultural Experiment Stations carried out with 
crushers showed similar results.
In 1955, Bruhn (8) reported seven years of 
investigative findings, in Wisconsin, on alfalfa hay and 
clover with a commercial machine and an experimental model 
as follows:
1. Greatest gains in drying rate were experienced when 
drying conditions were good, and the advantage of crushing 
diminished gradually with the poorer drying conditions until 
the point was reached when neither crushed nor uncrushed 
forage dried.
2. Windrowing of crushed forage immediately after 
crushing masked any appreciable good that can come from 
crushing.
3. Drying rate was increased when the forage was passed 
through the crusher twice as compared to once. But either 
crushing treatment gave ample time in one day to dry the 
forage sufficiently and to haul it into storage.
4. Roll pressure up to a certain point was effective in 
increasing the drying rate. Roll pressure of 1.41, 2.23 and 
5.43 Kg per linear centimeter of roll length was used. The 
highest pressure produced the most effective crushing.
5. An increase in the ratio of roll surface speed to 
ground speed tended to speed the drying rate.
6. Under certain conditions like excessive crushing 
pressure at high roll to ground speed ratio or from repeated 
crushing at high pressure and low rate of feeding, clipping 
and stripping of small leaves and stems occurred.
Bruhn (9) in 1959 reported on the effect of delaying 
the crushing of alfalfa beyond the cutting time. Data 
collected from a smooth steel roll crusher and a bar type 
corrugated roll crusher indicated that the advantage of 
higher drying rate of the crushed material was lost for the 
extent of the delay. Thus, delaying the crushing just meant 
a drying rate similar to the uncrushed material during the 
delay and then a drying rate after crushing comparable to 
crushed material of the same moisture content. He also 
reported that double crushing produced a very high drying 
rate with a considerable increase at the time of the second 
crushing. He indicated that the use of forage crusher to 
increase the field drying rate of the crop caused some 
clippings of small stems and leaves which were lost in the 
harvesting process. Clippings loss and drying rate were 
inversely related to travel speeds and the thickness of the 
mat of material passing between the rolls, and generally 
drying rate was essentially proportional to clipping losses. 
His studies also showed that flail type conditioner produced 
excessive clipping losses for a given drying rate when 
compared to the steel roll or the rubber roll crusher.
Studies made by Boyd (7) with timothy-brome forage and 
alfalfa-clover mixtures indicated that drying time was
11
reduced by about 30 percent when mowed hay was conditioned 
with a crusher or crimper. He also reported that flail cut 
materials had the most rapid drying rate. However his 
studies also showed that losses for the flail cut forage 
were nearly double those obtained with the crushed or 
crimped forage. Hall (18) compared the characteristics of 
field drying of alfalfa cut and conditioned with a flail 
harvester with those resulting from mowing only and mowing 
and crushing. He reported that flail conditioned material 
dried more rapidly than the crushed material and losses due 
to flail conditioning were approximately two percent of 
total yield greater than losses involved with crushing. His 
work also indicated that the method of cutting did not 
affect the regrowth characteristics of the crop. Casselman 
and Finchman (12) compared the field drying rates of alfalfa 
hay which had been flail cut, mowed and crimped, or mowed 
only. The flail cut material, which was placed in windrows 
by the flail unit, dried to 20 percent moisture content in 
28 hours, whereas the crimped alfalfa required 53 hours and 
the conventional method about 77 hours. The weather 
conditions during the drying periods had relative humidity 
ranging from a low of 40 percent during the day to a high of 
80 percent during the night.
In 1970, Barrington and Bruhn (6) reported the results 
of three years of work on effective means of increasing the 
field drying rate of forage crops as follows:
1. Highest drying rates and lowest harvest losses with
12
hybrid sorghum-sudangrass forage were attained by a 
conditioning treatment that most effectively split and 
opened the pithy stems throughout their entire length. 
Chopping the stems at intervals had relatively little 
desirable effect on drying rate and caused increased field 
losses. Uniformity of feed of this type of plant through the 
crushing rolls appeared to affect the drying rate to a 
marked degree.
2. The drying rate of alfalfa and alfalfa-bromegrass 
mixtures was satisfactorily accelerated by crushing 
treatments with a minimum increase in subsequent field 
harvest losses.
3. Flail-mowing effectively accelerated the drying rate 
of alfalfa so as to equal or exceed drying rate attained in 
normal standard practice. Field harvest losses resulting 
from the flail-mower treatment, however, might greatly 
exceed losses caused by crushing when the two treatments 
were of such severity as to give comparable drying rate.
4. Windrowing at the time of mowing and conditioning 
resulted in a drying rate comparable to no conditioning 
treatment but resulted in higher potential harvest losses.
Kepner et al., (27) studied the effects of conditioning 
on curing rates, field losses, nutrient content, and feeding 
response with crimped, rolled, and untreated alfalfa hay. 
They found that, in general, there was no great difference 
in drying rates obtained with the different conditioners. 
Smooth roll machines tended to be slightly slower in
13
improving the drying rates when the roll pressure was 1.41 
to 1.79 kg per linear centimeter of roll length but slightly 
faster when the roll pressure was 2.41 kg per centimeter. 
Field losses due to mowing and conditioning exceeded those 
due to mowing only by an average of 1.1 percent of the crop 
yield with the smooth roll crushers and 3.6 percent of the 
crop yield with the crimpers. Crimped hay averaged about 0.5 
percent lower in protein and 1 percent higher in crude fiber 
than the rolled or unconditioned hay. Conditioned hay showed 
a slight advantage in carotene content at the time of baling 
but no advantage after several months of storage. In feeding 
trials with sheep, there were no consistent differences 
between results obtained with the crimped, rolled and 
unconditioned hay. Aviki, Batchelder and McLaughin (3) 
compared the effects of five different types of forage 
conditioning rolls on the drying rate of alfalfa hay. They 
reported that all treatments significantly increased the 
drying rate and the most effective were the steel crimper 
rolls. They also reported that an increase in feed rate 
generally resulted in an increase in drying time. Tsang and 
Verma (48) investigated four types of conditioning rolls: 
two crushers and two crimpers on ryegrass forage. They found 
that the intermeshing rubber and the cast iron smooth were 
the most effective types of rolls and on the average dried 
the forage about 9 and 24 hours faster respectively than the 
steel crimper treated forage and the unconditioned forage. 
No difference in drying rate was observed when the roll
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pressure was increased from 3.57 kg to 10.71 kg per linear 
centimeter of roll length. They also reported that 
conditioning produced no change in the nutritional qualities 
of the resulting hay.
From work in Georgia, Hellwig (22) showed that 
conventional hay conditioning equipment altered the physical 
form of Coastal bermudagrass but a tedder produced little 
change. Both the conditioning and tedding equipment left the 
hay in a fluffy swath and there was no significant 
difference in the drying rate after treatments. About a day 
was saved in drying time as compared with the sickle bar 
mower. These results indicated that altering the 
relationship of Coastal bermudagrass with the ground was 
more effective for reducing drying time than changing the 
physical form of the grass. After subsequent work with a 
tandem roll mower conditioner, Hellwig et al. (23) reported 
that about one day in drying time was saved. Average 
digestibility was 28.1 and 14.8 percent more in 24 and 48 
hours respectively by in vitro tests than bermudagrass cut 
with a sickle bar mower. They also reported that average 
loss of forage was 14.3 percent when the crop was cut with 
the roll mower conditioner and 10.3 percent when the crop 
was cut with the conventional mower conditioner. Klinner and 
Hale (30) working at the National Institute of Agricultural 
Engineering in England evaluated four different brush 
conditioner systems on Italian ryegrass and perennial 
ryegrass. They reported that tufted brushes using trilobar
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plastic filaments lifted and conveyed the crop more 
effectively than full brushes and carried the conditioning 
effect deeper into the crop layer. They found that the 
drying rate and digestible dry matter were higher than those 
obtained from a commercial conditioner system. Dernedde (13) 
conducted field experiments at Braunschweig in West Germany 
on grass forage using two different machines. The first 
machine was a mower crusher while the second one was a 
separate overshot-tedder with conditioning effect achieved 
by cuticle abrasion only. He reported that in the last stage 
of drying there was a higher drying rate in an unconditioned 
plot when compared to one where the grass was conditioned by 
crushing. However, the forage conditioned by cuticle 
abrasion sustained a higher drying rate than the control. He 
also observed that the overshot-tedder formed a very good 
swath with high resistance to settling.
Firth and Leshem (15) observed a faster drying rate for 
individual leaves of cocksfoot than for individual stems. 
They also reported that forages in a swath required between 
2 to 10 times more time to dry than fully exposed single 
stems, depending on the location of the swath layer ( the 
bottom layer requiring more time ) . They stated that the 
swath structure was clearly the limiting factor in the speed 
of drying. The authors hypothesized that conditioning 
treatment such as crimping was beneficial not so much by 
increasing moisture flow out of the stems but rather by 
creating a fluffy, well ventilated windrow. Wilman and Owen
(52) observed in the field that young, leafy herbage packed 
down in the swath more readily than stemmy material, thus 
inhibiting the flow of air. Although stems lost water more 
slowly than leaves, stemmy material provided a better swath 
structure for aeration and evaporation.
Chemical conditioning;
Research in the United States and many other countries 
has indicated that a potential exists for crop conditioning 
by chemicals. Chemical application can be in the form of a 
chemical preservative for storing high moisture hay, that is 
increasing the allowable moisture content for safe storage, 
or the chemical can act as a dessicant by increasing the 
drying rate, thus decreasing field curing time.
Chemical preservatives:
Knapp, Holt and Lechtenberg (32) reported on a study 
where anhydrous ammonia was applied at one percent and 
propionic acid was applied at 0.02, 0.2, 0.5 and one percent 
of the weight of alfalfa hay baled at about 35 percent 
moisture to test their effectiveness as preservatives. After 
two months of storage, ammonia-treated hay was green and no 
mold was visible. The one percent propionic acid-treated hay 
was free of visible mold but had lost green color. Hay 
treated with anhydrous ammonia and highest level of 
propionic acid developed lower temperatures and lost only 
about half as much digestible dry matter as untreated hay or 
hay treated with lower levels of propionic acid. Anhydrous
ammonia treatment at baling time increased the total 
nitrogen content by 30 percent after storage of two months. 
Sheaffer and Clark (45) reported similar results in that 
propionic acid and ammonium isobutyrate can effectively 
preserve high moisture hay stored aerobically and that rates 
of application must be based on the moisture content of the 
hay at the time of baling. Ghate and Winch (16) sprayed urea 
solution on windrows of bromegrass and alfalfa hay of 
initial moisture contents of 21 to 28 percent(*) at the rate 
of 6.5 percent on a dry matter basis. Their study indicated 
that the urea treated hay stayed in better condition than 
the untreated hay. The control developed more mold and was 
more brown than urea treated material. Spoilage due to 
microbial activity was considerably less in the treated hay. 
However, the final moisture level in the urea treated hay 
was higher because of the hygroscopic property of urea. 
Total nitrogen value of the hay increased due to urea 
nitrogen.
McNemar, Sheaffer and Clark (33) using a modified baler 
equipped with nozzles, pump and storage tank field treated 
alfalfa-timothy hay with ammonium isobutyrate. The 
preservative was applied at rates of 1.5, 2.0 and 3.0
percent to hay with an average moisture content of 39
(*) Moisture contents are on a wet basis except when 
stated otherwise.
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percent. The liquid preservative was applied as the hay was 
baled. They reported that hay treated with ammonium 
isobutyrate did not heat as high as the untreated hay. There 
was a general decrease in hay temperature as rate of 
application of the preservative increased. They concluded 
that application of preservative to hay at 30 percent 
moisture content should be effective in preventing heating. 
Jafri, Bush and Adams (25) devised an experiment in which 
mid-bloom alfalfa hay was baled as (a) dry control, with an 
average moisture content of 19 percent, (b) wet control, at 
29 percent moisture content and (c) at 28 percent moisture 
content with the addition of a commercial preservative of 70 
percent propionic acid and 30 percent formalin. Rate of 
application of active ingredient was one percent of the hay 
as baled. They reported that temperatures in the stack of 
wet-baled hay was considerably higher than in the treated 
and the dry hay stacks. No mold was visible in the hay 
treated with chemical preservative or in dry-baled hay after 
four months of storage whereas the wet-baled hay was 
extensively molded. They also reported that the addition of 
the chemical preservative was effective in maintaining the 
quality of the hay and in feeding trials, the feeding value 
of chemically treated hay was similar to that of the 
dry-baled hay.
In experiments conducted at The Pennsylvania State 
University, Nehrir et al. (37) evaluated the application of 
chemical preservatives on high moisture alfalfa hay. The
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chemicals were: acetic acid, propionic-acetic acid mixtures, 
propionic-formic acid mixtures, isobutyric-propionic acid 
mixtures and ammonium isobutyrate. The levels of application 
ranged from 0.5 to 2.25 percent of the wet forage weight. 
Hay moistures at packaging time ranged from 28 to 35 
percent. The results of the investigations were as follows:
1. High moisture alfalfa hay (25 to 30 percent) treated 
with organic acid at rates from 1 to 2 percent of forage 
weight and packaged as rectangular bales was of quality 
comparable to heat-dried hay and showed increased dry matter 
yield when compared to field cured hay.
2. Chemically treated hay had less temperature rise in 
storage than untreated hay baled at the same moisture
content. The most effective preservatives were the 
acetic-propionic acid mixtures and the isobutyric-propionic 
acid mixtures. They caused the hay to heat less.
3. Average yield harvested with organic acid treatments 
was 650 kg of dry matter per hectare higher than field cured 
hay.
4. Carotene content in all high moisture stored hay
decreased to less than 10 percent of the level retained in 
heat-dried hay during seven months of storage.
5. Acid treated round bales and stacks had higher
feeding acceptability than field cured round bales and 
stacks after six months of outdoor storage.
6. Molding potential increased during seven months of 
storage for all chemical treatments except for the
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acetic-propionic acid and the isobutyric-propionic acid 
mixtures.
Chemical dessicants;
Priepke and Bruhn (41) showed that crushing alfalfa hay 
and dipping the hay in carbon tetrachloride solution for a 
few seconds resulted in a much greater drying rate than when 
each treatment was applied individually. They pointed out 
that the solvent seemed to have an effect on the fatty acid 
esters which are the basic components of cutin and that the 
cutin was probably removed from some areas of the epidermis, 
providing less resistance to the passage of water and water 
vapor. They also reported that the solvent probably had an 
effect within the stem by entering the cracks made by the 
crushing operation. Tullberg and Angus (49) treated alfalfa 
by rapid immersion in potassium carbonate solution under 
laboratory conditions. Results indicated that the maximum 
drying rate occurred at concentration in the order of 0.18 m 
(2% w/w) solution. Increased potassium carbonate 
concentration did not result in further increases in drying 
rate using this treatment method. They observed that the 
potassium carbonate treatment appears to have a greater 
effect on the drying rate of stems than that of the leaves 
of alfalfa. They also suggested that the increased drying 
rate may be caused by the chemical interfering with the 
hydrophopic properties of the cuticular waxes. Tullberg and 
Minson (50) supported the laboratory results in field
21
trials. They found that alfalfa hay swaths sprayed with 3000 
liters per hectare of 2% (w/w) aqueous potassium carbonate
solution after cutting dried more rapidly than mechanically 
conditioned hay. However, they did not establish an optimum 
application rate. They also reported that dry matter yield 
was increased by the use of potassium carbonate and they 
concluded that since the amount of additional potassium 
applied was very small compared with the quantity naturally 
present, any adverse effect on nutritive value was unlikely. 
Wieghart, Thomas and Tesar (51) treated alfalfa with mixed 
methyl esters of long chain fatty acids and a surfactant, 
X77, alone and with potassium carbonate. In laboratory 
tests, the three component solutions including potassium 
carbonate halved the time it took to dry plant to 25 percent 
moisture content (w.b.). They also reported that solution 
application rates of 5 to 10 percent of initial plant weight 
produced drying similar to that obtained with applications 
of 30 to 48 percent.
Rotz et al. (43) investigated the effectiveness of 
sodium and potassium carbonates alone and in combination 
with various levels of methyl esters of long chain fatty 
acids in increasing the drying rate of alfalfa and grass 
forages. They also determined the interaction between 
mechanical and chemical conditioning in field experiments. 
They concluded that potassium and sodium carbonates 
performed similarly in hastening drying of alfalfa with 
potassium carbonate sometimes providing faster drying than
sodium carbonate. The addition of a small amount of methyl 
esters improved the drying rate further. They also reported 
that chemical treatment was more effective on legumes and 
has little effect on grasses and that chemical conditioning 
was most effective when used with machine conditioning 
treatments involving the use of rolls because the rolls aid 
in uniform application of the chemicals. Rotz and Thomas 
(44) compared the drying rate of untreated alfalfa to that 
sprayed with sodium or potassium carbonate alone and in 
solution with methyl esters, triglycerides and sodium 
silicate. They reported similar increases in the rate of 
drying, when compared to the untreated alfalfa, for all 
chemicals. They also found that high application rates (450 
1/ha) produced the best results and that increasing the 
concentration of active ingredients in the water solution 
had no effect on the effectiveness of the chemical treatment 
at a low application rate. In some further work, Rotz, 
Sprott and Thomas (42) conducted field tests to determine 
the interaction between the application of a chemical 
consisting of potassium carbonate, methyl ester and a 
surfactant and various mechanical conditioning treatments on 
alfalfa. They reported their findings as follows:
1. Chemical conditioning increased the drying rate of 
alfalfa when used with mechanical conditioning. The best 
result was obtained when a cutterbar mower with a roll 
conditioner was used because the rolls aid in spreading the 
chemical over the surface of the plant. Also this particular
machine left the crop in a thinner swath which was more 
conducive to drying.
2. Highest increase in drying rate was obtained when 
the alfalfa dried in a full width swath than in a narrower 
thicker swath.
3. Similar drying performance was obtained whether the 
chemical was applied to the standing crop immediately ahead 
of mowing or in the mower-conditioner at the conditioning 
rolls.
Johnson and Thomas (26) found that carbonate solutions of 
the alkali metal group (lithium, sodium, potassium, rubidium 
and cesium) increased the drying rate of alfalfa when used 
alone or in combination with methyl ester. The effectiveness 
of the elements was greatest for those with a large ionic 
radius.
By the use of sodium azide as an agent to promote the 
drying rate of alfalfa, Mears and Roberts (34) found that in 
low temperature tests, all drying rates were increased with 
the treatments and increases became more pronounced at 
higher moisture contents. Harris, Thaine and Sarisalo (20) 
exposed stem internodes of perennial ryegrass and cocksfoot 
for 60 seconds to dry heat, steam, steam containing 
petroleum ether vapor and petroleum vapor only. They found 
that the last treatment was the most effective in increasing 
the drying rate. The effect was comparable to that obtained 
by splitting the stem internodes longitudinally. 
Observations on leaves with a scanning electron microscope
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confirmed that the steam and petroleum treatments acted on 
the surface waxes thus reducing the cuticular resistance to 
water loss. Thaine and Harris (46) sprayed 1, 3 and 5 mg of 
a solution of 85 percent formic acid on individual leaves of 
perennial ryegrass. The lowest rate of application increased 
the drying rate of the leaf approximately four times under 
drying conditions of 64 percent relative humidity and 28 °C 
dry bulb temperature. Increasing the rate of formic acid or 
reducing the relative humidity to 22 percent did not enhance 
the drying further. Harris (19) applied four mixtures of 
ethoxylated phosphate esters on excised perennial ryegrass 
leaves. He reported an increase in the drying rate of the 
cut leaves and also a reduced dry matter loss during drying. 
Harris and May-Brown (20) in laboratory tests found that 
spraying tri-n-butyl phosphate as an emulsion at a rate of
0.25 percent of leaf fresh weight doubled the drying rate of 
individual perennial ryegrass leaves. Increasing the rate of 
application produced no further increase in drying rate. 
They also reported substantial reductions in dry matter 
losses due to inhibition of respiration.
Heat treatments:
Priepke and Bruhn (41) experimented with several types 
of treatments involving some form of heat on alfalfa hay as 
follows:
1. Crushing with heated rolls
Alfalfa hay was crushed with rolls heated to
temperatures of 137.8 °C and 182.2 °C. Their tests indicated 
that hay from both treatments dried faster than the 
untreated hay. In both cases, some water was evaporated 
during the treatment by the heat from the crushing 
apparatus. Alfalfa crushed with rolls having the highest 
surface temperature dried the fastest. They pointed out that 
although the main effect of this treatment was the crushing, 
the heat may have had the effect of melting the cutin to 
expose some of the stem surface with less drying resistance. 
Also some of the surface protein could have been broken down 
by the heat, thus lowering their water holding capabilities.
2. Crushing and microwave drying
The samples for this treatment were first crushed and 
then placed in a commercial household microwave oven for 5 
seconds. They reported that 14 percent of the initial water 
was removed during this treatment and that the treated hay 
dried faster than the crushed control samples. They 
suggested that since the microwave energy heated just the 
water molecules, this quick application of energy might have 
ruptured the cells, accelerating the drying rate. The degree 
of cell rupture could not be determined, but a 
photomicrograph of a cross-section of the stem showed that 
the latter was physically altered. The pith cells were 
ruptured and the epidermis was loosened a great deal.
3. Flaming
The flaming treatment was performed manually with a 
propane torch. The alfalfa was flamed to a degree where
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occasional brown scorch marks appeared on the surface. Their 
results indicated that the treated samples lost 80 percent 
of their total water after approximately 3 hours and 40 
minutes of drying while the control lost only 60 percent of 
its total water content. Some water was removed by
evaporation during the treatment, and they also suggested 
that the improvement in drying rate may be due to surface 
alterations resulting from thermal stresses.
4. Hot water blanch
The treatment was performed by dipping the cut alfalfa
into boiling water for 10 seconds. The results showed that
the samples absorbed 28 percent more water than was
originally in the alfalfa during the treatment. Because of 
this water uptake, the treated sample still contained more 
water than the control 3 hours after the alfalfa was cut 
when 50 percent of the initial water was removed. After 3 
hours, the treated sample dried faster. They suggested that 
the hot water blanching treatment could have improved the 
drying rate in a number of ways:
a. The treatment softened the plant surface thus 
lowering its resistance to water movement.
b. The heat may have broken down proteins lowering 
their water holding capabilities.
c. The treatment may have converted the starch near the 
surface to soluble sugars increasing the diffusion pressure 
deficit at the plant surface.
Kjelgaard (29) applied infrared energy to hay for
27
drying. Conditioning the hay before infrared exposure had no 
effect on the drying rate but chopping the hay slightly 
improved the rate of drying over the control. He also found 
that infrared maintained its relative drying efficiency over 
a wide range of moisture contents and that agitation was 
required after one to two minutes of exposure to prevent 
scorching of the material. Bagnall, Miller and Scott (4) 
reported that immersion of stems of alfalfa for three to 
twenty seconds in water at 60 or 93 °C increased the drying 
rate of the stems while other temperatures and exposure 
times had no significant effect. They also indicated that 
hot water blanching did not increase the drying rate 
sufficiently to justify the cost of the time and equipment, 
especially when water absorbed during blanching was 
considered.
Byers and Routley (10) applied steam, crimping and 
steam-crimping treatments to field samples of alfalfa. The 
samples were then dried in a laboratory experimental drier 
at 35.6 °C and 28 percent relative humidity. Their results 
indicated that after 3 hours of drying, the control, 
steamed, crimped and steam-crimped samples reached moisture 
levels of 42, 29, 25 and 9 percent, respectively. They
pointed out that the steam-crimping treatment caused the 
epidermis to be cracked and the cells to be split apart 
toward the pith, and few cells had actually broken. With the 
epidermis cracked, more cells were exposed to the drying 
air. However, as soon as these exposed cells dried, the
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drying rate again became that of an untreated plant. This 
indicated that the drying rate was limited to the decreasing 
permeability of the cell walls, cytoplasmic and/or stomata 
action. They also pointed out that chemical change was 
another mechanism which could have accounted for differences 
in the cell wall permeability.
CHAPTER III
MATERIALS AND METHODS
Much work has been done on conditioning of forage
crops, especially alfalfa, to reduce their field drying 
time. The principal method of conditioning was to crush the 
forages between rollers. However, soon it was learned that 
roll design and other conditioning methods had important 
effect on the drying rate and quality of the hay produced. 
This study evaluated four types of mechanical conditioners 
and two types of chemicals on the drying rate and quality of 
ryegrass forage. The conditioned samples were dried under 
simulated weather conditions in an environment chamber. The 
operation basically consisted of harvesting the forage,
conditioning using the rolls or chemicals, drying under 
controlled environment and collecting data on drying rate 
and quality of the resulting hay. A description of the
various systems used in this work and the procedure followed
is presented below.
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Conditioning system:
The forage conditioning system (Plate 1) consisted of a 
stationary frame, belt conveyor, conditioning rolls (Plates 
2,3,4,5), chemical application arrangement (Plate 6) and 
torguemeter for energy measurement. The conditioning rolls 
were mounted in the frame in such a manner that the crop 
could be fed horizontally via the belt conveyor. For 
conditioning treatments involving a pair of rolls, the lower 
roll position was fixed while the upper roll was mounted 
between two metal plates sliding on guides thus allowing it 
to float. This arrangement also provided for adjusting the 
clearance between rolls. The upper roll was spring-loaded at 
each end so that a certain amount of down pressure could be 
applied on it against the lower fixed position roll. A 2268 
kg (5000 lb) capacity BLH load cell, type U31 made by BLH 
Electronics, Waltham, Massachusetts was initially used for 
obtaining the spring compression-force relationship. A 
positive drive for each roll through a chain and sprocket 
arrangement provided for proper mating of the rolls at all 
times. For conditioning involving a roll rotating inside a 
housing, the roll position was fixed for a particular 
clearance with the housing wall while the housing was bolted 
to the frame.
For chemical conditioning treatments, two Teejet 
nozzles, series 73077, were installed in an enclosed area 
under the conditioning rolls. The nozzles were positioned so 
that the spray pattern would cover the entire area. An
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Plate 1. Forage Conditioning System
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electrically driven centrifugal pump was used to deliver the 
chemical. A return flow from the main line to the holding 
tank provided for proper mixing of the chemical solution at 
all times. A hand operated spring valve was placed in the 
fluid line to cut the flow to the nozzles when the required 
amount of solution was applied. Also a mixing device was 
placed between the nozzles to achieve good penetration and 
distribution of the chemicals in the forage mass. Two 
commercially available chemicals were applied. Both 
chemicals were carbonate-based. The first one (Quickcure)(*) 
was a mixture of sodium and potassium carbonates in a one to 
one proportion and was donated by Me Neil Inc., Onawa, Iowa, 
while the second chemical (Conservit) donated by Fenn and 
Company Agricultural Technologists, Cottage Grove, Oregon, 
contained a mixture of alkaline n-silicates, alkaline salts 
of linear carboxylic acids, alkaline carbonates, wetting 
agent and an antifoam.
The chemicals were chosen based on the following 
criteria:
a. Effectiveness in increasing the drying rate of 
forage crops.
b. Safe and acceptable for use by operators.
c. Easily available and economical to use in practice.
d. No undesirable effect on farm animals.
(*) The use of trade names does not imply an endorsement or 
criticism of the products.
The types of mechanical conditioning treatments were 
selected to achieve the following types of effects:
1. Cuticle abrasion using brush type conditioners.
The conditioning unit (Plate 2) consisted of a rotary 
brush roll and housing. The conditioner was constructed 
using abrasive type nylon brush strips mounted transversely 
on a roll. The roll rotated inside a housing against similar 
type static brushes fastened to the housing wall. The brush 
tips formed a uniform surface inside the housing while a 
certain amount of open spaces (about 2.54 cm) existed 
between alternate brush strips on the roll. The housing was 
constructed semi-circular to allow maximum retention and 
contact of the forage between the brushes. The clearance 
between the rotating and static brushes was fixed at about 
0.3175 cm (0.125 in). The individual nylon filament was
0.127 cm (0.05 in) in diameter and impregnated with silicon 
carbide to give its abrasiveness. The particular type of 
nylon material was selected for its low water absorption, 
good bend recovery, high abrasion resistance and resistance 
to most solvents and alkaline solutions. The brushes were 
obtained from FMC Corporation, Pomona, California.
2. Crushing and cuticle abrasion
The conditioning unit (Plate 3) consisted of a pair of 
rolls: an 8-bars steel crimper roll with strips of abrasive 
type nylon brushes fitted between the bars and a solid steel 
roll, the surface of which was rendered abrasive by covering 
it with a layer of emery cloth. The crushing effect was
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Plate 3. Crushing and Brushing Rolls
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achieved at the points of contact between the steel bars and 
the solid roll while the rotating brushes and the abrasive 
roll surface subjected the forage to scraping and abrasion. 
The clearance between the rolls was set at about 0.3175 cm 
(0.125 in) and the peripheral speed of the rolls was set 
higher than the conveyor speed to allow self-feeding of the 
forage through the rolls. A down pressure of 4.46 kg per 
linear cm (25 lb per linear in) of roll length was 
maintained on the upper roll against the lower roll. The 
loading rate was selected based on a previous study on 
ryegrass which showed that increasing roll pressure had no 
significant effect on drying rate. Both rolls were rotated 
at the same speed.
3. Flail conditioning
Because of the large consistent improvement in crop 
drying rates achieved by flail type conditioners in several 
other studies, and in spite of the high conditioning losses 
sustained, the potential of a modified impact treatment was 
investigated. In an attempt to keep fragmentation of the 
forage at a low level, the flails were made from a soft 
flexible material, in this case 0.635 cm (0.25 in) thick 
neoprene rubber and were free-swinging instead of being 
fixed so that both the plant material and the conditioning 
elements would be free to move under impact. The flails were 
rectangular in shape and mounted on a roll rotating at high 
speed inside a semi-circular housing (Plate 4). The edges of 
the rubber flails made contact with the forage. To increase
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the severity of the treatment, a retarding element in the
form of a 7.62 cm (3 in) wide flap made from the same rubber
material was placed transversely along the center of the
housing. The rubber flap slowed the flow of forage and thus
increased the retention time of the crop inside the housing 
allowing more contact between the flails and the plant 
materials. The forage was subjected to bruising, impact 
reduction and distortion.
4. Crushing
A pair of intermeshing rubber roll (Plate 5) was used 
for this type of treatment. The intermeshing rubber roll is 
the most common type of conditioner found on commercial 
machines and served as a basis for comparison. The rolls 
were donated by the Owatonna Manufacturing Company, 
Owatonna, Minnesota. The clearance between the rolls was set 
at about 0.3175 cm (0.125 in) and a down pressure of 4.46 kg 
per linear cm of roll length was maintained on the top roll. 
Peripheral speed of the rolls was set higher than the 
conveyor speed so that the forage will be self-feeding 
through the rolls. The conveyor speed was set to simulate a 
field speed of about 5 km per hour (3.125 mph). The 
specifications of all four types of conditioners are given 
in Table 1.
For power consumption measurement of the different 
types of mechanical conditioning treatments, a torquemeter, 
model MCRT 9-02T made by S. Himmelstein and Co., Elk Grove 
Village, Illinois, was used. The MCRT 9-02T uses a rotating
Plate k. Flail Conditioner
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Plate 5. Intermeshing Rubber Rolls
Plate 6. Arrangement for Application of Chemicals
Table 1. Specifications of Mechanical Conditioners
Type Description o£ Conditioning Unit Width Diameter Speed Clearance
n a i l s
Roll: Rubber flails mounted on a steel roll rotating inside a 
housing..
Eight rows of flails on the roll with 12 flails per row and 
flails position staggered for each alternate row.
0.635 cm by 2.54 cm by 15.24 cm rectangular flails . 
Housing: Semicircular , made from 16 gage sheet metal vith a 7.62 
cm rubber flap placed in the center along the length.
45.72 cm 
47.00 cm
44.45- cm 225 rpm -
Brushes
Roll: Made of abrasive brush strips supported on steel rings.
15.72 cm long, 10.16. cm tall and 2.54 cm wide at the top. 
Individual brush filament made of nylon impregnated with 
silicon carbide and 0.127 cm in diameter.
12 brush strips on the roll.
Housing: Semicircular, made from 16 gage sheet metal plate with 
similar type brushes fixed to the wall lengthwise.
45.72 cm 
47.00 cm
26.67 cm 225 rpm 0.3175 cm 
between 
brushes tip
Crushing 6 
Brushing
Upper Roll: Solid steel roll covered with a layer of 80 grid 
emery clpth.
Lower Roll: Eight bairs steel crimper roll with abrasive type
brush strips placed between the bars,3.175 cm tall brush. 
0.635 cm by 3.81 cm by 45.72 cm steel bars.
45.72 cm
45.72 cm
17.80 cm
17.80 cm
225 rpm 
225 rpm
0.3175 cm 
between 
top and 
bottom rolls
Interneshing
Rubber Two intermeshing rubber rolls 45.72 cm 19.70 cm 225 rpm 0.3175 cm
strain gage torque bridge connected to a stationary
electronic readout. The torquemeter was mounted between two 
flexible couplings such that one end of the torquemeter 
shaft was connected to the drive motor and the other end to 
the conditioning rolls through a chain and sprocket
arrangement (Figure 1). The torque on the shaft of the
conditioning roll was measured with a S. Himmelstein data 
system which displayed the torque readings on a front panel 
display. The data system also displayed the rotational speed 
of the rolls (rpm) since the torquemeter is also equipped
for measuring shaft rotational speed.
Weighing and recording system:
The weighing and recording system (Plate 7) was 
designed to accomodate thirty samples at one time. Specific 
features of the major components in the system are as 
follows:
1. A roller chain conveyor system suspended on a series 
of sprockets.
2. A Geneva or Indexing wheel mechanism for providing 
an intermittent motion to the chain conveyor to allow 
weighing.
3. A load cell and scale arrangement for weighing the 
samples.
4. Baskets for holding the forage samples.
5. A variable speed motor driving the chain conveyor 
and for controlling the interval between each weighing.
Torquemeter
Flexible Coupling
Sprocket
To Himmelstein Data Display Unit
To Conditioning Rolls
^Support Bearing
bo
To Drive Motor
Figure 1 - Arrangement for Power Measurement
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Plate 7. Weighing and Recording System
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The support frame of the weighing system was designed 
to position all the components properly and was sized so 
that it would fit inside an environment chamber.. The roller 
chain conveyor consisted of a 60 double pitch chain 
suspended by eight sprockets from the support frame. Advance 
of the chain was controlled by a 48-teeth sprocket connected 
to the main drive and sample baskets were suspended from 
hooks attached to the chain. The Geneva wheel mechanism (11) 
(Figure 2 and Plate 8) was used for obtaining intermittent 
motion for the chain. In this particular case, as shown in 
Figure 2, the starwheel A made one fourth of a revolution 
for one turn of the driving wheel B. The starwheel was held 
on the same shaft as the control sprocket so that 
intermittent motion of the chain was possible. In other 
words, the chain advanced only when the starwheel was 
rotating. Motion was imparted to A by the pin b working in 
the radial slot b' . The circular portion C of the driver, 
coming in contact with the corresponding part C' caused A to 
remain in position when the pin b is out of action. The
wheel B was cut as shown in Figure 2 to provide clearance
for A in its motion.
Data acquisition:
A minibeam load cell, model MB5 by Interface Inc., 
Scotsdale, Arizona, was used for weight measurements. This
device is a strain gage type with a 2.268 kg (5 lb) full
scale capacity. An aluminum pan was fabricated and fitted to
ORANSE CAM FOLLOWER
b'
CENTER P O T A X C
WHEEL BOAg
d r i v e r  H u e  moj
OLI VER T l a h q c  T H t C R H C S V ^
o r i v i n o  d i a m e t e r  r r o j .
Figure 2 - Geneva Wheel Mechanism
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Plate 8. Geneva Wheel Mechanism.
the load cell. The whole unit was installed inside a metal 
casing which was placed between guides. Weighing was 
accomplished by lifting the metal casing with load cell thus 
using it as a compression scale. Two cams having a maximum 
lift of 2 cm (0.79 in) were used for raising the scale. The 
cams were made circular over an arc subtended by an angle of 
120 degrees so that the lift would be constant for that 
distance, thus allowing stable and reliable readings to be 
taken. An exploded view of the whole arrangement is shown in 
Figure 3.
Synchronization between the lifting motion of the load 
cell unit with the stop-go motion of the chain was obtained 
by connecting the cam shaft to the shaft holding the driver 
of the Geneva wheel mechanism through a flexible coupling 
and a one to one ratio 90 degree gear box (Figure 4). The 
cams were initially positioned so that the chain would be 
moving only when the load cell unit was on the downward 
motion thus bringing a sample basket over the weighing pan, 
the chain would then stop at this position due to the action 
of the Geneva wheel. The cams would then be in the lifting 
motion thus raising the scale and weighing the sample (Plate 
9). This cycle was repeated for each sample basket for the 
whole duration of the drying period.
The load cell was connected to an Apple lie 
microcomputer via a signal conditioning module and a 12 bit 
resolution A/D (Analog to Digital) converter which was 
adequate for the range of values encountered in this study.
kl
T O M A I N  D R I V ER O L L E R  C H A I N  
C O N V E Y O R
W E I G H I N G  P A N
f  D I A . S H A F T
C A M
C O U P L I N G
I I G E A R  B O X
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Figure 4 - Arrangement for Synchronization of Weighing Unit and Main Drive
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Plate 9. Weighing Unit with Cams in Lifting Motion
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A schematic diagram of the system is shown in Figure 5. The 
last two items were obtained from Interactive Structures 
Inc., Bala Cynwyd, Pennsylvania. While the A/D converter had 
programmable input ranges so that the full count of 0 to 
4095 could be made to correspond to voltage outputs ranging 
from 0.1 to 5 volts full scale, the signal conditioning 
circuitry was needed to provide sufficient gain for the 
low-level (millivolt) signals. Actual data recording was 
initiated by a remotely triggered signal to the computer. 
This was achieved through the use of a snap-action normally 
open switch which was connected, using a 16 pin socket, to 
the one bit inputs of the Apple's Game I/O (input/output) 
port. The connections to the port is illustrated in Figure 
6. The state of the particular pin (one bit input) 
concerned, in this case PBO, was scanned via software 
commands by simply addressing the memory location associated 
with that pin. A low state (logic "0"), indicating switch 
closure, caused the computer to switch to the routine for 
recording the load cell reading, while a high state (logic 
"I") indicating switch was opened, caused the computer to 
loop back and scanned the status of the one bit input until 
it went low. The remote switch was actuated by a cam mounted 
on the same shaft as that of the two cams lifting the load 
cell unit. The switch was set to close when the weighing 
scale first reached its highest position lifting the sample 
basket. The Basic language was sufficient for programming 
needs since the load cell readings were taken only at every
Transducer 
(Load Cell)
Regulated 
Power Supply
Normally 
Open Switch
"Analog Signal
Signal
Conditioning
A/D Converter 
(12 bit)
Interface lame I/O Port
Apple lie Microcomputer
Keyboard
Video Monitor Disk Drive
Figure 5 - Data Acquisition System Configuration
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+5V
1.2K
PBO
PB1
PB2
GND
Apple Game I/O Port
0
Normally Open Switch 
(actuated by a cam)
Switch open: PBO = High 
Switch Close: PBO = Low
Figure 6 - Apple's Game I/O Port Configuration
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one minute interval. The flow chart of the computer program 
is illustrated in Figure 7. The conversion factor for 
converting voltage to weight was obtained by loading the 
load cell with known weights before each run. The computer 
was equipped with a video monitor and a disk drive using 
flexible diskettes for mass data storage and these were 
placed in an adjacent air-conditioned room to reduce 
susceptibility of damage by dust. Another program was 
written for reading the data off the diskettes, sorting them 
according to sample number, calculating moisture contents 
and outputting the results to the printer. Listings of both 
programs are presented in Appendix A.
Environment chamber;
The complete weighing system was placed inside a 
walk-in drying chamber (Plate 10). The temperature and 
relative humidity could be controlled within — 1 °C and — 4 
percent, respectively. These conditions were set from an 
external control panel. The drying conditions were 
maintained by circulating the air through a refrigeration 
unit and injecting steam into the air stream when necessary. 
All these were done automatically. It was not necessary to 
test for a temperature gradient inside the chamber as the 
samples were circulated by the roller chain conveyor system, 
thus exposing all of them to the same drying conditions.
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High Status 1$ NIncrement 
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Logic "0"
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Set Address of 
Memory Location for 
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Figure 7. Flow Chart of Data Acquisition Program
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Plate 10. Weighing and Recording System in Environment 
Chamber
56
Experimental procedure:
The effects of a variety of treatments on the drying 
rate of ryegrass forage were studied. The experiment was 
conducted in a randomized block design with four blocks and 
two observations per cell (Figure 8). Blocking was on 
maturity (date of cutting) to account for variations in 
initial moisture content and changes in quality of the 
forage with age. The forage was harvested between March 26 
and April 24. These dates correspond approximately to early 
boot, elongation, mid-bloom and full-bloom stage of 
maturity. Since these stages of maturity are clearly defined 
in the growing plant, the blocks can be considered as fixed. 
The treatments included four types of mechanical 
conditioning, two types of chemical conditioning, 
combinations of mechanical/chemical conditioning and a 
control. Drying conditions were selected to simulate drying 
weather similar to those prevalent in south central 
Louisiana when ryegrass should be harvested for peak 
nutritional quality. The conditions selected were 23 °C 
temperature and 58 percent relative humidity.
Fresh forage for the duration of the study was 
obtained from the same plot at the Louisiana State 
University Dairy Science Production, Research and Teaching 
Center. The first clipping of ryegrass was used, and the 
crop was relatively weed free. Because of unfavorable 
growing weather conditions, the yield was lower than normal 
and was measured as 22,680 kg (50,000 lb) per hectare based
Block 1 Block 2 Block 3 Block 4
Ml M3 Cl M1C1 M2C1
1 2 1 2 1 2
M2 M4 C2 M1C2
- L
1 2
M3C1
1 2
M4C1 CTRL
1 2
M2C2 M3C2 M4C2
M = Mechanical Conditioning 
C = Chemical Conditioning 
1,2 = Observations per cell
1 2 2 1 2 2 1 2  1 i
Figure 8 - Flow Chart of Statistical Design
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at an estimated moisture content of 85 percent(w.b.). For a 
particular run, the crop was harvested in the morning, 
sealed in plastic bags to prevent moisture loss while the 
fresh forage was transported to the laboratory. In the 
laboratory, the forage was quickly separated into 30 
sub-samples, sealed in plastic bags and stored in a cooler 
at about 4.4 °C until they were ready to be processed. One 
sub-sample was removed from the cooler and spread evenly 
over the belt conveyor at a density that would simulate a 
yield of 31,042 kg (68,374 lb) fresh weight (85 percent 
moisture content, w.b.) of ryegrass forage per hectare per 
cutting (Plate 11). The conditioned sample was caught in a 
metal tray (Plate 12) as it ran through the conditioning 
elements. For mechanical treatment with a roll rotating 
inside a housing, both the roll and housing were cleaned to 
recover any pieces of forage that were stuck in the 
conditioning elements. This was necessary to insure a 
correct determination of conditioning losses. Also the 
torquemeter reading was recorded. For chemical conditioning 
treatments, the nozzles pressures were set to deliver 96 
liter per hectare (10 gallon per acre) of a 1:10 w/w 
solution of the dry chemical in water. The particular rate 
was chosen based on the manufacturer's recommendation, and 
the same application rate was used for both chemicals for 
comparison purposes. The liquid flow to the nozzles was cut 
as soon as the last piece of forage cleared the conveyor to 
ensure that only the required amount of chemicals was
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Plate 11. Forage Sample Distributed Uniformly over Conveyor.
Plate 12. Receiving Pans with Conditioned Samples.
61
applied. The conditioned sample was then immediately 
collected from the tray, bagged and placed in the cooler. 
This procedure was repeated for all the treatments.
After all the runs were completed for a particular 
replication, the following determinations were made on each 
conditioned sample.
1. Dry matter
Dry matter determinations were made as described in 
ASAE standard, No. ASAE 5358.1 (1).
2. Drying rate
About 200 g of the forage from each treatment was 
weighed in individual sample baskets. The baskets were made 
from 0.3175 cm (0.125 in) wire mesh and were 22.86 cm (9.0 
In) tall and 13.97 cm (5.5 in) in diameter. The baskets were 
then transferred to the environment chamber and hung on the 
chain conveyor for monitoring weight changes of the samples 
during the drying test. Each sample was weighed at 
approximately 30 minutes interval until the moisture content 
reached about 20 percent (w.b.). This was indicated when the 
samples reached a certain weight. After the drying was 
completed, the samples were removed from the chamber and 
sealed in plastic bags for further analysis. Similar 
quantity of forages were dried in the chamber until their 
moisture content attained equilibrium with the drying air. 
This was indicated when the samples ceased to change 
weights. The equilibrium moisture data is useful for fitting 
the drying data to a model of the form of the general
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diffusion equation for drying of biological materials and is 
reported in Appendix D.
3. Photomicrography examination of stems and leaves
A 35 mm Olympus camera fitted to a microscope through 
an adapter was used for this part of the study. Selected 
plants from each treatment was separated into stems and 
leaves. The stems were sectioned and photographed under the 
microscope. Parts of leaves surfaces were also photographed 
up to a maximum magnification of fifteen times.
4. Conditioning losses
The remaining samples left after sub-samples were taken 
for dry matter, photomicrography and drying rate purposes 
were used for determination of conditioning losses. These 
samples were weighed and then allowed to dry to about 20 
percent moisture content in the environment chamber. At the 
end of the drying period, the samples were again weighed, 
then transferred to a shaker for separating the broken 
pieces of forage. A Clipper scalper-cleaner manufactured by 
A. T. Ferrel and Co., Saginaw, Michigan, usually used for 
seed cleaning, was adapted for this purpose. The fan for air 
separation was turned off. Because the required screen size 
perforations were not available, a new screen with 5.1 cm by 
1.25 cm (2.0 in by 0.5 in) oblong perforations was 
fabricated. Two 56.0 cm by 62.2 cm (22.0 in by 24.5 in) 
screens were used. The top screen being perforated while the 
bottom screen contained no perforations. Vibrating motion 
was imparted to the screens for separation. The dried forage
was fed slowly on the perforated screen; any pieces of 
forage materials less than 5.1 cm (2 in) in length were 
removed and considered as conditioning losses. The broken 
pieces were collected and weighed.
5. Stem to leaf moisture ratio
The dried forage from the sample baskets were used for 
this purpose. Each sample was divided into two sub-samples. 
One sub-sample was used for the determination of the final 
moisture content while the other portion was separated into 
leaves and stems. The leaves were separated at the 
intersection of the leaf sheath and leaf blade. The final 
moisture content of the leaves and stems were determined 
separately to provide a measure of uniformity of moisture 
distribution in the final hay as caused by conditioning.
6. Quality
The fraction remaining after determination of 
conditioning losses was used for evaluation of nutritional 
qualities. This fraction would better represent the
availability of nutrients in the hay after it is harvested 
and baled. The hay samples were ground in a Wiley mill with 
a 1 mm mesh screen and then stored in airtight containers 
until chemical analyses were made. The ground hay was 
analyzed for neutral detergent fiber (NDF), acid insoluble 
lignin (AIL) and cellulose (CELL), using standard forage
fiber analysis methods (17). The Kjeldahl method of analysis 
as outlined by the AOAC (2) was used for determining
nitrogen content, while in vitro digestible dry matter
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(IVDDM) was analysed by the method outlined by Nelson et 
al. , (38). All results are reported as percent of total dry 
matter. This was based on the dry matter content of the 
samples.
Analysis of data;
Statistical analysis of variance was performed for data 
on drying rate for the different treatments and for data 
obtained on the various quality parameters. The drying data 
were analysed on the basis of (1) time to reach 65 percent 
moisture content when crops are often harvested as wilted 
silage, (2) time to reach 35 percent moisture content when 
early baling can take place for barn drying with heated air 
or with the addition of preservatives and (3) time to reach 
20 percent moisture content when the crops are harvested as 
hay. Also non-linear regression analyses were performed on 
the drying data for developing equations for the drying 
curves.
CHAPTER IV
RESULTS AND DISCUSSION
The analysis of variance results revealed that 
treatment, block and block-treatment interaction were highly 
significant for all variables analyzed. The significant 
interactions imply that treatment means cannot be analysed 
by the usual means separation techniques to arrive at the 
desired conclusions statistically. To investigate the 
possibility of removing or making the interactions 
unimportant through a meaningful scale transformation of the 
data, Tukey's test (39) for nonadditivity was performed on 
all variables measured in the experiment. Because Tukey's 
test is normally done in cases where there is only one 
observation per cell, the two observations in each cell were 
averaged for the analysis. The test indicated that 
transformation of the data was not possible. Ordinarily, of 
course, a meaningful transformation may not be found or a 
simple transformation of the data cannot always be expected 
to remove the interactions. Examinations of residual plots 
indicated no major departures from the assumed statistical
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model, thus the model was generally appropriate. The 
residual plots also demonstrated the block-treatment 
interaction clearly. Figures B1 to B5 in the Appendix show 
examples of such plots for variable time20 (time to reach 20 
percent moisture content) while Figures B6 and B7 in the 
same Appendix illustrate the interaction in a chart form. 
The results are discussed further in the next section.
Effect of conditioning on drying rate:
The summarized results of the drying tests are given in 
Table 2. The significant treatment-block (date of cutting or 
harvesting) interactions indicate that although all the 
conditioning treatments were generally effective in 
increasing the drying rate of the crop, the effectiveness, 
however, was not sustained over dates of cutting. This 
inconsistency in treatment effect is probably due to the 
morphology of the grass plant which differs markedly between 
growth stages and lead to differences in the pattern of 
drying. In the vegetative stage, the stem of a grass remains 
short and the sheaths of successive leaves remain tighly 
rolled or folded within each other to form a pseudostem. 
Only the leaf blades are freely exposed. With reproductive 
development, internodes of the true stem elongate, the 
inflorescence and true stem become exposed above the last 
leaf. One other factor which might have contributed to the 
variations in drying rate is the difficulty of obtaining 
truly representative samples for processing, especially in a
Table 2 - Drying Time Decrease Relative to Untreated Crop
Treatments
% Drying Time Decrease Relative To Control
Time To Reach 
20% m.c. (w.b.) 
(hrs)To 65% ra.c.
To 35% m.c. To 20% m.c.
Brush 9.80 17.31 17.90 91.20
Brush + Quickcure 8.05 14.21 15.69 93.72
Brush 4- Conservit 8.80 15.38 16.41 92.90
Flail 9.54 18.71 20.40 88.43
Flail + Quickcure 12.50 24.51 21.72 87.15
Flail + Conservit 11.55 21.32 22.20 86.40
Crushing & Brushing 12.60 34.55 43.52 62.70
Crushing & Brushing + Quickcure 12.20 35.12 42.60 63.80
Crushing & Brushing + Conservit 13.00 31.95 40 .60 66.10
Intermeshing Rubber 15.61 39.60 47.61 58.20
Intermeshing Rubber + Quickcure 10.05 35.80 46.17 59.80
Intermeshing Rubber + Conservit 9.50 36.81 47.07 58.82
Quickcure 5.00 10.60 7.43 102.90
Conservit 7.90 13.05 9.15 101.10
Control — — 111.10
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material as variable as a forage crop.
Examinations of the interaction chart (Figure B7) 
indicate that two types of drying pattern can be 
distinguished depending on the type of conditioning 
treatment. For treatments which were basically restricted to 
the plant surface, for example brushes and chemicals, the 
drying pattern was similar to that of the untreated plant 
indicating a direct relationship with the plant morphology 
at different stages of growth. The drying rate of untreated 
grass is affected by a combination of factors including the 
proportion of leaf to stem, the thickness of the cuticle 
covering the plant and the number of stomata. Crusher type 
conditioners, such as the intermeshing rubber rolls and 
crushing and brushing rolls, produced a more uniform drying 
pattern probably because the pseudostems or stems split when 
they passed between these rolls, thus increasing the 
evaporation rate of moisture from the plant tissues. 
Although the significant interactions imply that the effects 
of conditioning cannot be described separately from crop 
maturity, it is possible, however, to establish a general 
trend for the effectiveness of each treatment.
The results in Table 2 indicate that the intermeshing 
rubber rolls and the crushing and brushing rolls were the 
most effective in increasing the drying rate, followed by 
the flail conditioner, brushes and finally chemicals. The 
same ranking is demonstrated in the interaction chart 
(Figure B7) which also indicates that the treatments were
most effective when the crop was harvested between the 
elongation and mid-bloom stages of maturity (cutting dates 2 
and 3). To the 35 percent moisture content (Figure B6) , 
ryegrass harvested at the mid-bloom stage of maturity dried 
faster and again the intermeshing rubber rolls were the most 
effective. The combination of chemical/mechanical treatments 
were not more effective than the purely mechanical 
treatments. Results of the analysis of variance are 
presented in Table B1 in the Appendix. The performance of 
the different types of conditioners is discussed in more 
detail in the following sections.
Intermeshing rubber rolls The intermeshing rubber
rolls were the most effective in increasing the drying rate 
of ryegrass forage under laboratory conditions. They reduced 
the drying time of the crop to 20 percent moisture content 
by about half when compared to the untreated crop. The 
faster drying rate was probably the result of severe 
bruising of the leaves and stems after the forage passed 
through the rolls. Ryegrass is a plant that has relatively 
long flat leaves and a single large stem which contains a 
high percentage of the total moisture of the plant. The most 
rapid rate of water loss would be obtained if the stem is 
ruptured through its entire length to expose more surface 
areas to the drying medium and also reduce the distance 
moisture has to travel to be removed from the plant. The 
disadvantage would be a loss of structural strength of the
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plant stems and an unfavorable swath structure in the field. 
This type of treatment was obtained to a certain degree with 
the rubber rolls which had close contact through a high 
percentage of their surface areas. Plate 13 illustrates the 
extent to which the stem was split and the leaf sheaths
separated at the point where the treatment was most 
effective. Obviously, the severity of crushing differed
along the length of the stem and among stems in the 
conditioned sample. The leaves were less severely bruised. A 
photomicrographic cross-section of the stem for the 
untreated plant is shown in Plate 14 for comparison. 
Probably the severity and uniformity of the treatment can be 
increased by reducing the thickness of the grass layer 
between the rolls. This can be achieved by increasing the 
peripheral speed of the rolls.
Crushing and brushing rolls Although the grass stems 
were crushed and ruptured along with the abrasive effect of 
the brushes and emery cloth, the increase in drying rate was 
less than that obtained with the intermeshing rolls. The 
main reason was that the crushing and brushing rolls did not 
provide the type of close contact obtained with the rubber 
rolls so that the crushing action was more localized , being 
restricted to fixed intervals along the stem length when the 
bars of the lower roll made contact with the hard surface of 
the upper roll. Cross-sections of different parts of the
plant stem shown in Plates 15 and 16 are typical
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Plate 13. Cross-section of stem, Intermeshing Rubber Rolls
(magnification, 15x)
Plate 14. Cross-section of stem, Untreated Plant
Cmagnification, 15x)
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Plate 15. Cross-section of stem, Crushing & Brushing Rolls 
(more severe) (magnification, 15x)
Plate 16. Cross-section of stem, Crushing & Brushing Rolls
(less severe) (magnification, 15x)
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illustrations of the type of treatment obtained. In Plate 15 
where the plant was in direct contact between the rolls, the 
stem was flattened, split and the leaf sheaths separated 
whereas Plate 16 illustrate the part of the stem where the 
conditioning effect was less severe. The stem was only 
slightly cracked and very little separation of the leaf
sheaths occured. Hence, the conditioned forage remained in 
better structural shape than that produced by the rubber 
rolls and would probably produce a loose, open swath in the 
field more conducive to drying. The action of the brushes 
coupled with abrasive surface of the top roll also 
contributed to the improved drying rate because merely 
crushing the forage stems at fixed intervals usually does 
not appreciably increase the amount of additional area 
exposed to the drying air.
Brush conditioner The brush conditioner was
initially ineffective because of excessive wrapping of the 
forage around the brushes which eventually caused severe 
clogging and feeding problems. Several factors could be 
speculated as follows:
1. The incoming forage being caught in between 
individual brush filaments and carried around by the
rotating brushes instead of discharging at the bottom into
the receiving tray.
2. The static brushes on the housing wall considerably 
slowing the flow of forage inside the housing.
3. The extreme curvature of the housing making the long 
pieces of grass more prone to wrapping.
4. The clearance between the brushes on the roll and 
housing being too small.
5. The amount of forage entering the housing per unit
t xme •
6. Peripheral speed of the roll being low. A higher 
speed would reduce clogging by reducing the thickness of the 
forage mass between the brushes at any time.
The severity of the problem was considerably reduced by 
the following modifications:
1. Sheet metal plates were placed on both sides of the 
individual brush strips on the roll leaving only about 0.635 
cm (0.25 in) of exposed filaments at the top. This reduced 
the amount of forage trapped in between the brush filaments 
considerably.
2. One of the brush strips on the roll was replaced by 
a solid metal plate about 0.635 cm (0.25 in) taller than all 
other brush strips so that it would be intermeshing with the 
static brushes in the housing. This not only reduced the 
clogging problem but also made the system self-cleaning to a 
certain extent.
3. The number of static brushes and the curvature of 
the housing were reduced.
4. The feedrate was reduced by half.
For this type of conditioner, much of the abrasive 
effect was achieved during accelaration of the crop due to
the rotating brushes and by the action of the static brushes 
in the housing which retarded the crop flow on one side 
relative to the other. However, only about an 18 percent 
reduction in drying time to 20 percent moisture content over 
the untreated crop was obtained. The brushes generally
caused very shallow conditioning, probably scraping out only 
the cuticular waxes and the cuticle on part of the plant
exposed to the conditioner. Although some bending of the 
stems also occurred, generally the plants retained most of 
their structural strength and would probably produce a very 
favorable swath structure in the field in terms of air 
circulation through the forage mass and reduction of danger 
of nutrient loss by leaching if the crop was rained on.
A photographic examination of cross-sections of stems 
(Plate 17) showed that no cracking or severe laceration of 
the stems occurred and the leaf sheaths basically remained 
folded around the stems. Also some limited wrapping of the 
crop around the brushes that still occurred and the shadow 
zones between individual brush strips on the roll further 
contributed in reducing the effectiveness of this type of 
conditioner. Under those adverse conditions, the effects of 
drying rate and respiration were reduced, because much of 
the plant material, for example those parts of the stems
enclosed by the leaf sheaths, did not receive any treatment.
It is probable that if the entire plant surface should 
be subjected to the brushing action, that is improving the 
uniformity of the treatment, and/or if more crimping or
Plate 17. Cross-section of stem, Brush Conditioner 
(magnification, 15x)
bending of the stems also occurred to introduce some cracks, 
then a higher drying rate could be achieved. In an attempt 
to investigate those effects, two experiments were 
conducted. In the first experiment, individual grass tillers 
were hand-brushed using the same type of brushes as on the 
roll. Both stems and leaves were thoroughly brushed, but no 
lacerations of the stems occurred as shown in the photograph 
of a cross-section of a stem (Plate 18). The leaf sheaths 
were partially detached. In the second experiment, the 
conditioning roll was modified. Half of the brush strips 
were removed and replaced by 0.635 cm (0.25 in) thick metal 
plates in alternate positions. The metal bars were about 
0.635 cm (0.25 in) taller than the brush strips so that they 
would intermesh with the static brushes in the housing. Very 
little wrapping of the forage around the rolls was observed, 
some cracking of the stems was observed at the point where 
they bent (Plate 19).
The drying curves for the two treatments are shown in 
Figure 9. Other pertinent drying data are listed in Table 3. 
It can be observed that both treatments produced very 
similar drying conditions and they were more effective than 
the original brush conditioner. The rubbed or brushed plant 
showed a substantial decrease in resistance to moisture 
loss, about 26.6 percent decrease in drying time to 20 
percent moisture content when compared with untreated 
plants. It is difficult to imagine how this treatment could 
affect any resistance to moisture loss other than that due
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Plate 18. Cross-section of stem, Hand Brushed 
(magnification, 15x)
Plate 19. Cross-section of stem, Brush Conditioner (new)
(magnification, 15x)
00 L E G E N D
1 0  - •
0   1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
0  1 0  2 0  3 0  4 0  5 0  6 0  7 0  8 0  9 0  1 0 0
5  1 5  2 5  3 5  4 5  5 5  6 5  7 5  8 5  9 5  1 0 5  
t i m e ( h o u r s )
x c o n t r o l  
o h a n d  brushed 
a  b r u s h  ( n e w )
Figure 9 - Drying Curves for Brush Type Conditioners
Table 3 - Drying Data for Brush Type Conditioners
Treatments
Drying Time Decrease Relative to 
Untreated Crop (%)
Moisture Content of Dried Sample 
(w.b.)
To 65% m.c. To 35% m.c. To 20% m.c. Whole Plant Leaf Stem Stem:Leaf
Brushing * 9.82 17.30 17.91 19.97 15.85 23.10 1.46:1
Brushing ** 38.70 25.90 28.50 18.61 15.12 20.71 1.37:1
Hand Brushing 35.33 24.71 26.60 20.01 16.22 22.85 1.40:1
Control — — — 21.77 16.50 27.38 1.66:1
* Original design
** Modified design with alternate brush strips and metal plates on the roll
oo
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to the cuticle and epicuticular waxes which were totally or 
almost completely removed by the brushes. Probably the 
partial loosening of the leaf sheaths also contributed to 
enhancing the drying rate. Although the brushing action may 
not have been as uniform in the second treatment as in hand 
brushing, yet a slightly faster drying rate was obtained, 
about 28.5 percent reduction in drying time to 20 percent 
moisture content. The better drying rate was probably due to 
the slight splitting and loosening of the leaf sheaths that 
occurred when the stems bent. The results of these two 
treatments suggest that unlike other forage crop similar to 
alfalfa, merely removing the epicuticular waxes and cuticle 
on the stems and leaves of ryegrass is not sufficient to 
increase the drying rate substantially. The conditioning 
effect must be more severe and carried deeper into the crop 
layer as demonstrated by the crushers. It is probable that 
increasing the roll peripheral speed, the use of stiffer 
brush filaments to bring about more lacerations of the stems 
and increasing the aggressiveness of the brushes by reducing 
the clearance between the roll and housing brushes to a 
minimum may bring about greater drying rates. However higher 
breakage of leaves may be expected thus increasing dry 
matter losses. Also under field conditions where the brushes 
may be used as the pick-up device as well, stiffer and 
larger diameter filaments may be more appropriate.
Flail conditioner The flail conditioner was not very 
effective producing only about a 20 percent decrease in 
drying time relative to the untreated crop. There was not 
much difference between drying rates resulting from the 
flail and brush conditioners although the modes of action 
were completely different. The increase in drying rate in 
this case was caused by the limited crimping and breakage of 
the forage stems and leaves. A large portion of the crop 
escaped treatment because at the low roll peripheral speed, 
the feedrate was probably too heavy. Hence in dense areas, 
especially at the retarding element region in the housing 
where the crop tended to accumulate, the flails were forced 
back and this reduced treatment severity considerably. Only 
the portion of the crop that entered the housing initially 
was subjected to any severe impact treatment when the crop 
flow was relatively thin. Also the accumulation of the 
forage inside the housing rendered the roll more prone to 
wrapping and usually the wrapped plant material escaped 
treatment almost completely. The wrapping problem was 
especially severe with the longer more mature ryegrass.
Hence, this form of conditioning may be disadvantageous 
under field conditions in crops of greatly varying yield 
because of the likely occurrence of uneven conditioning 
treatment to the crop. However, the use of fixed and rigid 
flails or beaters to solve the clogging problem to achieve a 
more uniform treatment is not recommended because of the 
high level of breakage of leaves and stems which would be
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likely to occur and increase dry matter losses. Also, 
possible mechanical problems, notably that of stone damage, 
would increase. Probably semi-rigid type flails would be 
more appropriate with the flails resiliently mounted on the 
supporting roll using some form of compressed material. 
When in the working position, the flails would resist 
deflection under normal load but would deflect back 
momentarily under excess load condition. The forage would
not only have less chance to accumulate in the housing, but
a more uniform treatment would result.
To investigate the effect of having a lower density of 
crop flow in the housing, the peripheral speed of the 
free-swinging flails was doubled. Also the effect of a 
single pass and double pass of the forage through the
conditioner was investigated. The stems and leaves were
severely bruised and bent at the point of impact with the 
flails. The drying rate was improved. The results of these 
two tests are illustrated in Figure 10 and Table 4. There 
was basically no difference in the drying rates between the 
single pass and double pass treated forage in the first 24 
hours of drying (to about 45 percent moisture content, 
w.b.). After that, the forage subjected to two passes 
through the flails sustained a higher rate of moisture loss. 
This was probably due to the more severe bruising and higher 
breakage, especially stems, as indicated by the doubling in 
conditioning losses (9.80 versus 4.25 percent) when compared 
with the single pass forage. Forage passed twice through the
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Figure 10 - Drying Curves for Flail Type Conditioners
Table 4-Drying Data for Flail Type Conditioners
Treatments
% Drying Time Reduction 
Relative to Untreated 
Crop
Moisture Content of Dried 
(w.b.)
Sample
Cond. 
Losses
(% d.m.)
Cond.
Power
(KW)To 65% 
m.c.
To 35% 
m.c.
To 20%
IQ i C»
Whole
Plant
Stem Leaf S:L
Flail - 225 rpm 9.50 18.72 20.40 19.55 24.30 15.50 1.56:1 3.57 0.56
Flail - 450 
one pass
rpm 25.10 32.60 27.40 19.56 22.10 14.29 1.55:1 4.25 1.09
Flail - 450 
two passes
rpm
24.05 36.10 41.92 18.10 20.77 14.60 1.42:1 9.80 2.03
Control — — — 21.77 27.38 16.50 1.66:1 — —
00
Ln
86
flails resulted in about 42 percent reduction in drying time 
over the untreated crop to reach 20 percent moisture content 
as compared to 27 percent for single pass forage. Because of 
the relatively large amount of shorter pieces of stems which 
resulted from breakage in the second pass through the 
flails, a much higher increase in drying rate was expected 
due to the loss of water logitudinally through the cut ends. 
However, this did not happen probably because the amount of 
additional area exposed to the drying medium was negligible. 
Menzies and O'Callagan (35) in England showed that length of 
chop of ryegrass in the range of 25-100 mm had no observable 
effect on drying rate. No effect would probably be expected 
unless the length to diameter ratio of the pieces of grass 
approached a point where the longitudinal diffusion 
coefficient would exceed the radial diffusion coefficient 
for moisture movement. These short pieces, however, would be 
objectionable in a field operation as they would tend to 
become matted together, restrict the flow of air through the 
material and eventually result in an adverse effect on the 
drying rate as well as increasing for field losses.
Thus, any further increase in peripheral speed of the 
flails to improve drying rate is not recommended. A more 
sensible approach would be to redesign the flails or beaters 
so that some splitting of the stems occurs besides the 
bruising and bending action without an appreciable increase 
in conditioning losses.
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Chemical conditioning;
Both types of chemicals were not very effective in 
increasing the drying rate of ryegrass forage. The drying 
time was reduced by less than 10 percent. The results are in 
agreement with those reported by other workers (43) using 
potassium carbonate based chemicals on other varieties of 
grasses. The fact that similar type chemicals produced
significant improvement in drying rates on leguminous crop
such as alfalfa (49,50,51), suggests that the surface wax 
structure found on grass leaves and stems is probably
different from that found on legumes or that the resistance
due to the wax layer is very small compared to the total 
resistance to moisture loss in grasses.
Holloway (24) considered that the cuticular wax has two 
functions. The first is to repel external water while the 
second is to reduce the loss of water from the plant tissues 
by reducing the permeability of the cuticle to water vapor. 
It was considered that the external wax deposits repelled 
water while wax within the cuticle controlled loss of water 
from the plant tissues. The conditioning chemicals may have 
affected only the outer wax layer and had very little effect 
on the intra-cuticular wax structure. Brushing on the other 
hand, especially hand-brushing discussed earlier, probably 
removed the wax layers and part of the cuticle, thus giving 
the higher drying rate.
To investigate if the effectiveness of the chemicals 
could be caused by too low an application rate or uneven
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mixing of the chemicals with the forage, samples of stems 
alone and whole plants were dipped in both types of 
chemicals and dried in the environment chamber. The moisture 
content of the samples after different periods of drying are 
presented in Table 5. The results indicate that increasing 
the concentration of the chemicals had no effect on drying 
rate and that on the average Conservit performed slightly 
better than Quickcure. The ineffectiveness of the chemicals 
also explained why the combination of mechanical-chemical 
treatments were not better than the purely mechanical 
treatments. Hence the chemicals were obviously too mild; a 
different and stronger chemical may be required. Sections of 
stems and leaves were also photographed. However, no 
difference between the treated and untreated plant was 
observed probably because of the low magnification used in 
this study.
Multiple drying rates:
The average rates of crop moisture loss at intermediate 
levels of drying are illustrated in Table 6. In common with 
other biological materials, water loss in the ryegrass 
forage was initially rapid, but the rates declined 
progressively as drying proceeded. For example, in the 
untreated crop about two third of the water was lost in 
about an eighth of the total drying time to 20 percent 
moisture content, with the final rate (from 35 to 20 percent 
moisture content) being more than fifty times slower than
Table 5 - Moisture Content of Whole Plant and Stem Dipped in Chemicals
Treatments
Moisture Content (w.b.) at Different Periods of Drying
0 hrs 24 hrs 48 hrs 72 hrs 96 hrs
Whole Plant 85.97 51.67 37.63 29.54 22.40
Whole Plant + Quickcure 86.12 51.40 36.24 28.60 21.70
Whole Plant + Conservit 86.78 52.28 35.78 27.69 21.30
Stem 86.00 65.84 50.78 40.20 33.10
Stem + Quickcure 85.00 63.50 48.95 38.10 31.00
Stem + Conservit 85.34 63.50 47.80 37.00 30.00
Table 6 - Average Quantity of Water Lost per Unit Time (kg water per kg dry matter per hr)
Treatments Initial to 65% 65% to 35% m.c. 35% to 20% m.c.
Brush 0.271 0.055 0.0053
Brush + Quickcure 0.281 0.053 0.0050
Brush + Conservit 0.286 0.0534 0.0052
Flail 0.288 0.057 0.0055
Flail + Quickcure 0.288 0.0625 0.0054
Flail + Conservit 0.268 0.059 0.0056
Crushing & Brushing 0.280 0.079 0.0089
Crushing & Brushing + Quickcure 0.272 0.081 0.0083
Crushing & Brushing + Conservit 0.271 0.074 0.0081
Intermeshing Rubber 0.288 0.090 0.0098
Intermeshing Rubber + Quickcure 0.292 0.084 0.0093
Intermeshing Rubber + Conservit 0.280 0.0874 0.0098
Quickcure 0.267 0.052 0.0046
Conservit 0.272 0.052 0.0046
Control 0.250 0.044 0.0043
the initial rate.
These data indicate the existence of a number of drying 
stages and that water in the forage was removed with varying 
degrees of difficulty. The relation of the first critical 
moisture content (65 percent, w.b.) to the initial moisture 
content suggests that there is in ryegrass, water in some 
very easily removable form, such as in the intercellular 
spaces and the stomatal tubes. The removal rate of this 
water is mainly dependent on the amount of water present and 
on the conditions of the surrounding air rather than on any 
conditioning treatments; that is a free water surface 
probably exists.
As drying proceeds other factors begin to affect water 
loss. Reduced permeability of the protoplast, the strength 
of the aqueous solutions in the cytoplasm and vacuoles, 
increased osmotic concentration of the cell sap and gradual 
closing of the stomata are such factors, but their 
importance is as yet poorly understood. The rate of moisture 
removal in the two subsequent drying periods appears to be 
more directly linked with the severity of the conditioning 
treatment. For example, in the last drying period from 35 to 
20 percent moisture content which is also the longest, the 
rate of water loss for the crushed sample (intermeshing 
rubber and crushing and brushing rolls) almost doubled that 
of the untreated plant. Probably crushing and splitting the 
stems resulted in some breakage of the cell walls thus 
exposing the cellular water to the drying air and providing
an alternate pathway for water movement. The treatments that 
were designed to remove or disrupt epicuticular waxes 
(chemicals) or to bypass epicuticular resistance (brushes) 
to moisture loss produced only small increases in drying 
rate over the untreated crop.
Stem to leaf moisture ratio;
The stem to leaf moisture ratios for all treatments are 
shown in Table 7. As expected the stems dried more slowly 
than the leaves. The principal impediment to rapid drying 
lies in the geometry and structure of the stem which is 
roughly a circular cylinder. This only exposes a small
surface area which is covered with a more impervious cuticle 
perforated with fewer stomates. In the case of ryegrass, the 
stem is also covered by the leaf sheaths. The leaf, on the 
other hand, has a large flat area with numerous openings 
relative to its volume. The crushers such as the
intermeshing rubber rolls, by altering the effective 
geometry and structure of the stem, increased its drying 
rate. This fact was effectively demonstrated by the
reduction in moisture difference between the stems and 
leaves from 66 percent for the untreated crop to about 23 
percent for the crushed plant. The principal advantage under 
field conditions would be a reduction in breakage of leaves 
and eventually dry matter loss during baling due to
over-drying of the leaves with respect to the stems in the 
dried hay. Cuticle abrasion by the brushes was also somewhat
Table 7 - Stem to Leaf Moisture Ratio
Treatments
Moisture Content (w.b.) Stem To Leaf 
Moisture RatioI'Thole Plant Stem Leaf
Brush 19.97 23.10 15.85 1.46:1
Brush + Quickcure 20.89 24.20 17.90 1.35:1
Brush + Conservit 20.83 24.20 17.15 1.41:1
Flail 19.55 24.30 15.50 1.56:1
Flail + Quickcure 21.62 24.68 17.26 1.43:1
Flail + Conservit 22.53 25.81 17.93 1.44:1
Crushing & Brushing 20.46 22.86 17.32 1.32:1
Crushing & Brushing + Quickcure 19.32 21.67 15.82 1.37:1
Crushing & Brushing + Conservit 20.31 23.00 16.22 1.41:1
Intermeshing Rubber 20.84 22.80 17.53 1.30:1
Intermeshing Rubber + Quickcure 19.16 19.78 17.05 1.16:1
Intermeshing Rubber + Conservit 20.88 22.58 18.36 1.23:1
Quickcure 20.50 25.65 15.93 1.61:1
Conservit 20.71 25.52 16.15 1.58:1
Control 21.77 27.38 16.50 1.66:1
effective in speeding drying of the steins while the flails 
were less effective. Eventually if the whole plant is 
allowed to dry close to the equilibrium moisture content, 
the ratio of moisture in stems and leaves would approach 
unity for all treatments.
On many Louisiana farms, ryegrass at the time of 
haymaking consists of relatively high proportion of stem 
materials. A study of drying rate of stem alone and 
detached laminae was therefore of relevance. The drying 
curves of leaves and stems are shown in Figure 11. The 
leaves dried in less than a fourth of the time taken by the 
stems. The drying curves together with that of the whole 
plant show the importance of leaves in aiding the loss of 
water contained in the stems. Removing the leaf's laminae 
did not affect their rate of drying but severely retarded 
the drying of the stem indicating that the latter loses much 
of its water through the leaves. As a comparison, the stem 
to leaf moisture ratio of whole plant dried to 22 percent 
moisture content (w.b.) was about half that of the stem to 
leaf moisture ratio when they were dried individually for 
the same amount of time, notably 1.66:1 versus 3.33:1. 
Allowing for the fact that leaves still attached to the stem 
dry slower than detached leaves because of the transfer of 
stored water from the stem, it can be estimated that the 
stem probably loses as much as 25 to 35 percent of its total 
water via this pathway in the early stages of drying. These 
results are then consistent with the concept that the normal
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Figure 11 - Drying Curves of Stems and Leaves
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movement of water in the growing plant from stem to leaf can 
continue after the plant has been cut. The leaves become 
less effective as a route for water loss as they dry and 
this is associated with the gradual closing of the stomata. 
In the case of ryegrass leaves, the stomata were probably 
closed when the water content of the leaves was around 60 
percent on a wet basis. The significance of the stem to leaf 
pathway shows the importance of a conditioning treatment 
that would mainly affect the stems so as not to shorten this 
process of water loss by bringing the leaves more rapidly to 
the water concentration at which transfer ceases. Also 
conditioning treatments that cause excessive breakage of 
leaves without severely bruising or splitting the stems will 
have an adverse effect on moisture loss besides increased 
dry matter loss. This may be particularly true of the flail 
conditioners as shown by the stem to leaf moisture ratio of 
the flail conditioned forage.
Conditioning losses;
Total losses due to mechanical conditioning treatments 
are presented in Table 8. The losses were basically broken 
leaves which resulted when the forage was accelerated 
suddenly through the rolls plus some handling losses of the 
dried brittle leaves. Loss levels were slightly higher for 
the flail conditioner probably due to the impact of the 
beaters against the long slender leaves and slightly higher 
handling losses since the leaves were relatively drier when
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compared with other mechanical treatments. Handling losses 
due to breakage of overdried leaves for the chemically 
treated and untreated forage averaged about 1.65 percent of 
dry matter. Generally the losses were rather low and 
differences between systems small. However, the conditioning 
losses are expected to be substantially higher if the 
pheripheral speed of the rolls is increased. Also under
field conditions, the amount of losses would go up in 
subsequent field operations after the crop is dried because 
of breakage of overdried leaves and breakage of leaves and 
stems weakened by mechanical conditioning treatments.
Table 8. Conditioning Losses (% dry matter)
Treatments % Losses
Brush 2.80
Brush + Quickcure 2.52
Brush + Conservit 3.17
Flail 3.57
Flail + Quickcure 3.00
Flail + Conservit 3.60
Crushing & Brushing 3.10
Crushing & Brushing + Quickcure 2.97
Crushing & Brushing + Conservit 2.91
Intermeshing Rubber 2.50
Intermeshing Rubber + Quickcure 2.61
Intermeshing Rubber + Conservit 2.871
L.......... .
Conditioning power:
Power consumption and specific drying time decrease for 
the four mechanical conditioning systems are shown in Table
9. In general, there was little difference in total power
requirements for the intermeshing rubber, brush and crushing 
and brushing conditioners. The flail conditioner had a no 
load power requirement which was disproportionately high 
relative to the other systems. The main reason being the
weight of the mounting roll for the flails and the
resistance offered to the flails by the retarding element in 
the housing. In the case of the three other systems, there
was basically no contact between the co-rotating rolls or
the brush and housing wall when no forage was present. 
However, in terms of net power requirements for conditioning 
only, the flail conditioner had the lowest power consumption 
while the brush conditioner required the most power and this 
was probably due to the forage wrapping around the brushes 
thus increasing the total resistance to be overcome. The 
intermeshing rubber rolls required more power than the
crushing and brushing rolls because of the longer path the 
forage had to travel and the larger contact area between the 
rolls.
The specific drying time decrease per unit of power 
consumed is presented here for comparison purposes. The 
numbers looks disproportionately large and may convey an 
overly optimistic and efficient power conversion rate. 
However, under field conditions using commercial machines
Table 9 - Conditioning Power Requirements
Treatments
Power Consumption 
(KW)
Specific Drying Time Decrease 
(% per KW)
Total Power Net Power % Total Power % Net Power
Brush 0.240 0.213 69.50 78.30
Flail 0.562 0.132 38.31 164.85
Crushing & Brushing 0.261 0.191 163.72 224.00
Intermeshing Rubber 0.281 0.211 171.30 228.42
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where the rolls would be 5 to 8 times longer and certainly 
much heavier than those used in the laboratory study, more 
realistic numbers probably about 10 times smaller would be 
obtained, assuming the same increases in drying rates are 
sustained. Figure 12 shows the amount of water removed per 
unit time per unit of power consumed to dry the forage to 20 
percent moisture content (w.b.).
Effect of conditioning on nutritive value:
In addition to the increased rate of moisture loss 
obtained with various forage conditioning treatments, there 
is also considerable interest in the quality of the hay 
produced. Eventually, the ultimate aim of any conditioning 
treatment is to produce the best quality hay possible. As 
discussed in the first part of the results, the analysis of 
variance showed that block, treatment and block-treatment 
interactions were highly significant for all variables 
tested and that further statistical analysis showed that the 
interactions could not be removed or made unimportant. Hence 
statistical mean comparison could not be conducted by normal 
methods.
The main purpose of the study was to determine the 
overall effect of different types of conditioners on 
specific quality parameters of the resulting hay, hence an 
examination of data trends would provide useful information 
on those effects. The summarized treatment means for the 
quality parameters measured are presented in Table 10.
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Figure 12 - Amount of Water Removed per Hour per Kilowatt
Table 10 - Quality Parameters
Treatments NDF ADF CELL AIL CP IVDDM
Brush 55.73 34.69 28.30 2.94 12.77 62.61
Brush + Quickcure 55.59 33.41 28.01 2.91 12.68 63.39
Brush + Conservit 56.09 33.42 28.62 2.65 12.92 63.32
Flail 55.73 34.61 28.53 2.95 12.77 63.36
Flail + Quickcure 56.71 34.76 29.39 2.78 12.13 62.45
Flail + Conservit 57.97 35.76 32.50 2.85 11.21 62.95
Crushing & Brushing 57.34 35.50 29.27 3.01 12.64 63.36
Crushing & Brushing + Quickcure 56.97 34.36 28.76 2.97 11.95 63.17
Crushing & Brushing + Conservit 57.48 35.34 31.48 2.87 10.92 63.22
Intermeshing Rubber 56.58 35.24 29.82 2.81 11.90 63.38
Intermeshing Rubber + Quickcure 56.25 34.04 28.89 2.75 12.44 63.26
Intermeshing Rubber + Conservit 57.01 35.34 30.11 2.39 10.69 63.16
Quickcure 57.04 34.62 29.49 2.92 11.64 62.17
Conservit 58.03 35.46 29.60 2.91 12.56 62.25
Control 58.00 35.56 29.98 2.40 13.01 62.20
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The in vitro dry matter (IVDDM) results showed that in 
general mechanical conditioning treatments, especially 
crushing, produced slightly higher digestibility. The lower 
values obtained from untreated and chemically treated hay 
indicate that a small loss of the more digestible fraction 
of the forage, probably the carbohydrate fraction, had 
occurred as a result of continuing respiration of the plant 
due to the slower drying rate. However, the loss was very 
small, and if respiration was the sole factor responsible 
this interpretation of the data is in agreement with 
previous research. Klinner and Shepperson (31) reported that 
cut hay plants continue to respire until their moisture 
content falls below 40 percent (w.b.) and that in good 
drying conditions, as in the case of drying under controlled 
environment, respiration accounts for only 2 to 8 percent of 
the crop dry matter loss. This low respiration rate results 
in only a small reduction in dry matter digestibility, 
whereas under poor drying conditions, up to 16 percent may 
be lost. The untreated sample also showed a slightly higher 
percentage of neutral detergent fiber (NDF) as expected 
since digestibility and NDF are inversely related.
It was not possible to assess the effect of structural 
changes in the plant brought about by crushing and splitting 
of the stems on their susceptibility to digestion by rumen 
bacteria because all the tests were performed on finely 
ground samples. However, Hellwig et al. (22) reported an 
11.6 percent increase in IVDDM of Coastal bermudagrass
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crushed by a roll mower conditioner when they exposed 1.5 to 
2.5 cm forage pieces in buffered rumen fluid for 48 hours. 
Michaud et al. (38) using an Instron machine for testing 
structural strength in grass forages also reported a 
significant correlation between structural strength and in 
vitro dry matter digestibility.
The crude protein results were quite variable. No 
plausible explanation could be given for the lack of trend, 
except that it could be caused by the natural variability 
existing in biological products, especially forages. Because 
conditioning losses, mainly breakage of leaves, was 
generally low, it is doubtful that they affected the crude 
protein fraction in the hay produced to any significant 
extent. One important point to observe is that all the 
samples were dried in thin layers under controlled 
environment in the laboratory. Hence the effect of high 
humidity weather, especially during the night and drying in 
a thick layer in the windrow in the field are not present. 
This might explain in part the slight differences observed 
among samples.
Development of prediction equations:
One way of describing a phenomenon depending on several 
factors is to express the relationship of the factors in a 
mathematical model. It has generally been accepted that 
convection drying of biological products at moderate 
temperatures during the falling rate period is controlled by
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the mechanism of diffusion, and moisture concentration 
gradient is assumed to be the driving force.
If the moisture movement inside individual grass 
tillers can be considered to be due to diffusion and because 
the drying basically occurred in the falling rate period, 
then the kinetics of moisture desorption may be represented 
by Fick’s second law of diffusion, that is:
^ M "i-“ 7- = D V  M
where:
M = moisture content (dry basis)
D = moisture diffusivity, (L**2)/t
7^ = partial fdifferential operator in the 
appropriate coordinate system 
t = time
The diffusion equation has been solved by Newman (40) 
for porous materials of different shapes and constant 
diffusivity. The solutions are in the form of infinite
series and for fully-exposed drying process, the moisture
-time relationship can be expressed in the form:
M - ME A -kt , A -B^kt , A -B0kt ,
MR = IT? ^  = Ane + A, e 1 + A  e  2 + ................MI - ME 0 1 2
where:
MR = moisture ratio
MI = initial moisture content (dry basis)
ME = equilibrium moisture content (dry basis) 
k = c*D = drying parameter or constant, 1/t
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A ,B ,C = characteristic constant of the drying 
object
D = diffusion coefficient, (L**2)/t
The number of terms used is determined by the accuracy 
and the computational ease required. However, this 
particular series converges very rapidly at moderate t; 
consequently only the first two terms are important for 
computation. Furthermore, the second term is small in 
comparison with the first term. Thus the moisture-time 
relationship can be represented by:
»—If f*
MR = Ae
The initial moisture content and the equilibrium 
moisture content are assumed constant because there was only 
one drying condition. Therefore the single term 
approximation of the diffusion equation was fitted in the 
form:
M(t) = Aekt
Non-linear regression technique (Marquardt method) (14) 
was used for fitting data for all treatments to the model. 
The fits were generally poor indicating that the model was 
not adequate. The inadequacy of the model is shown clearly 
by an examination of residual plots. Figures 13 to 16 
illustrate the residuals plotted against time and against 
predicted moisture content for untreated forage and forage 
conditioned by the intermeshing rolls. Those two treatments
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were selected because they represent the extremes of the 
data set. The plots demonstrate clearly the definite pattern 
of the residuals showing that the model is underpredicting 
for one time period and overpredicting at other time period. 
In this case the two types of plots show basically the same 
thing but in some cases one plot may show a pattern which is 
not obvious in the other plot.
Because the one term exponential model was not adequate 
and the theory suggests that a series of exponentials may be 
the best model for thin layer drying, the two term 
exponential model was fitted to the data as:
M(t) = Ae~kt + Be_gt
Although the two-term model fits the data somewhat 
better than the one-term model, the plots of the residuals 
were again examined for evidence whether the model was not 
appropriate. The residual plots are presented in Figures 17 
to 20. Again the residuals followed a systematic pattern, 
thus the model must be considered inadequate as use of such 
a model will introduce serious discrepancies between 
experimental results and theoretical predictions.
The addition of a second term did not improve the fit 
significantly, as illustrated clearly by the residual plots, 
hence it was not necessary to try other multi-terms 
exponential model. Several reasons could be advanced for the 
deficiency of the diffusion model as follows:
1. The diffusion coefficient,D, is not constant as
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assumed but varies with moisture content in some systematic 
fashion.
2. The solution of Fick's equation assumed that the 
system is a fixed volume. However, biological materials, 
especially forage crops, undergo considerable shrinkage 
during drying.
3. The resistance to moisture flow is not uniformly 
distributed throughout the interior of the material as 
assumed by the diffusion model. This is more so in forages 
where leaves and stems dry differently.
4. Other mechanisms besides diffusion may be 
controlling the drying process in forage plants. Therefore 
the assumption of liquid diffusion only may be unduly 
restrictive.
Because of the difficulty of obtaining analytical 
solutions for the non-linear differential equation for 
moisture dependent diffusion coefficient, an empirical model 
was sought. Because the systematic pattern shown by the 
residual plots indicate that some important independent 
variables may have been omitted, the exponential model was 
fitted again with the inclusion of different forms of 
correction factors as suggested by the shape of the residual 
plots. No improvement was obtained. Other empirical models 
found in the literature were tried, but no satisfactory 
results were obtained. The only equation which was somewhat 
satisfactory was one similar to Thompson's (50) empirical 
model for the drying time, t. However, this equation fit
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only the first part of the drying curve. Hence all data sets
were divided into two parts based on an examination of the
drying curves. The first part included the initial 20 hours 
of drying and the equation used was:
t = A ln(M) + B(ln(M))2 + C
A two term exponential equation in moisture proved 
satisfactory for the rest of the data and was in the form 
of:
-k M  — sMt = De + Fe b
Hence the general equation which was fitted to the 
drying data for all treatments was:
t = I(A In(M)) + B(ln(M))2 + C) + J(De_kM + Fe~gM)
where:
A,B,C,D and F are empirical coefficients 
I and J are dummy or indicator variables and,
1 = 1  for t 20 hrs, 0 otherwise 
J = 0 for t 20 hrs, 1 otherwise 
t = time in hours
M = moisture content (dry basis, in decimal)
The plots of the residuals for the control and 
intermeshing rubber rolls are shown in Figures 21 to 24. For 
residuals plotted against moisture content (Figures 21 and 
23), only the second part of the data was plotted to 
illustrate any pattern more clearly because most of the
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observations fall in the lower moisture content region and 
this region is the most useful for prediction. Although some
patterns may still be observed in all the plots, they were
not deemed important since the prediction errors were
basically low. They could be ascribed in part to transducer 
drift and other measurement errors. A completely random plot 
of the residuals around the zero line would be difficult to 
obtain. Figures 25 and 26 illustrate examples of drying 
curves for actual and predicted values. Generally good
continuity was observed for both curves.
Table Cl in the Appendix gives examples of percent 
error between predicted and actual time to reach different 
moisture contents for the two term diffusion equation and 
the empirical model while Table C2 in the Appendix lists the 
empirical coefficients for all treatments. In general, close 
fit was observed for all treatments.
However, the prediction equations developed are only 
applicable for the particular drying condition used in the 
experiment. For the model to be more widely usable, drying 
tests must be performed under different simulated weather 
conditions and the empirical coefficients established as 
functions of drying conditions. Furthermore under field 
drying conditions, it may also be necessary to include 
climatological factors such as solar radiation and wind 
velocity in the model. Implicitly climate could vary in an 
uncontrollable fashion. A large number of observations could 
eventually lead to inferences with regard to climate and
Actual
Predicted
T
IM
E
H
R
S>
0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4 5.60.0 0
MOISTURE CONTENTCDRY BASIS)
Figure 25 - Time - Moisture Curve, Control
117
6 5 -
60- Actiual
r e d a c t e d
40-
E 35-
30-
20-
2.8 3.01.6 1.8 2.0 2.2 2.a0.0 0.2 0.4 0.6 0.8 1.0 I .2 2.6 3.6 J.d 4.0 4.2 4.6 t;3 4
MOISTURE CONTENTCD.B)
Figure 26 - Time - Moisture Curve, Intermeshing Rubber
118
119
interaction between factors. Nevertheless, the drying models 
obtained from this study should be very useful for comparing 
and predicting drying patterns of ryegrass forage subjected 
to different methods of conditioning and dried under a known 
constant environment. Selected drying data are presented in 
Appendix D.
Effect of roll velocity and multiple passes;
The effects of increasing roll velocity and multiple 
passes of the forage through the rolls were studied in a 
series of non-replicated treatments on ryegrass at the 
flowering stage of maturity. The best two types of 
conditioners from the main study were investigated, notably 
the intermeshing rubber and the crushing and brushing rolls.
The results provide valuable information on the effect of 
those two variables in planning a harvesting-conditioning 
treatment in the field, for example, in deciding on an 
optimum ground to roll speed ratio to obtain fast drying 
rate and low conditioning losses.
Intermeshing rubber rolls Roll peripheral velocities 
studied were: 2.10 m/s (225 rpm) , 4.19 m/s (450 rpm), 5.12 
m/s (550 rpm) and 6.05 m/s (650 rpm). Each velocity was 
investigated for one and two passes of the forage through 
the rolls. The results are summarized in Table 11. Turning 
the rolls at the higher velocity spread the grass into a 
uniform thin layer, thus causing more severe crushing and
Table 11 - Drying Data for Intermeshing Rubber Rolls
Roll Velocity (m/s)
% Drying Time Decrease 
Relative To Control Cond. Cond. Specific Drying Time
To 65% m.c. To 35% m.c. To 20% m.c.
Losses 
(% d.m.)
Power
(KW)
Decrease To 20% m.c. 
(% per KW)
2.10 m/s - one pass 15.30 35.30 46.00 2.50 0.28 164.30
2.10 m/s - two passes 26.67 47.06 59.00 5.11 0.52 113.50
4.19 m/s - one pass 29.58 51.60 54.15 4.42 0.36 150.40
4.19 m/s - two passes 33.12 61.93 68.77 6.03 0.60 114.60
5.12 m/s - one pass 25.60 50.02 51.97 3.40 0.69 75.30
5.12 m/s - two passes 33.90 62.62 68.85 6.30 1.34 51.40
6.05 m/s - one pass 27.50 48.70 51.13 3.84 0.78 65.60
6.05 m/s - two passes 26.20 57.93 68.10 7.70 1.42 48.00
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splitting of the plant. Probably at the lowest roll 
velocity, some of the crop escaped treatment or was less 
severely crushed due to the cushioning effect of the thick 
layer of forage between the rolls. Doubling the roll 
velocity from 2.10 m/s to 4.19 m/s produced an appreciable 
increase in drying rate, but further increases in velocity 
were not effective. In general, leaves breakage increased 
with an increase in velocity. Double passes of the forage 
through the rolls caused very severe crushing and splitting 
of the stems producing on the average about a 15 percent 
increase in drying time to 20 percent moisture content 
(w.b.) over a single pass. However, the leaves were also 
severely bruised and conditioning losses almost doubled. It 
is probable if younger, more leafy crop was used, higher 
leaf losses would result. Plates 20 and 21 show 
photomicrographic cross-sections of stems subjected to one 
and two passes through the rolls at the highest velocity. 
Two passes of the forage through the rolls rotating at 450 
rpm appears to be a good treatment when drying rate 
increases, conditioning losses and power conversion rate are 
considered.
Crushing and brushing rolls The roll velocities
considered in this case were: 2.10 m/s (225 rpm), 5.12 m/s
(550 rpm), 6.05 m/s (650 rpm) and three differential 
velocities between the top and bottom roll, notably 12.5 
percent, 25 percent and 30 percent, respectively with the
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Plate 20. Cross-section of stem, Interaeshing Rubber Rolls 
(one pass, 650 rpm) (magnification, 15x)
Plate 21. Cross-section of stem, Interaeshing Rubber Rolls
(two passes, 650 rpm) (magnification, 15x)
bottom roll (bar roll) rotating at 650 rpm. The results of 
the runs are presented in Table 12. Increasing the 
peripheral velocity for a single pass of the forage through 
the rolls had no effect on the drying rate. As discussed
earlier, although the crop was severely crushed and bruised,
the effect was more localized being restricted only to parts 
of the stems. Thus reducing the thickness of forage 
materials between the rolls did not produce a reduction in 
the length of the path moisture has to travel to be removed 
from the plant. However, passing the forage twice through 
the rolls resulted in a substantial increase in drying rate, 
mainly due to the more uniform treatment along the length of 
the stems. As observed with the intermeshing rubber rolls, 
an increase in roll velocity was accompanied by an increase 
in leaf breakage. Losses were generally higher for the 
crushing and brushing rolls.
The intent in introducing a speed differential between 
the rolls was to cause more severe abrasion of stems besides 
the crushing action. However, no improvement in drying rate 
occurred because, as observed before, merely brushing the
grass stems to remove the cuticle did not have an
appreciable effect on the rate of moisture loss. Instead, 
the shearing action caused extensive breakage of leaves and 
stems resulting in higher conditioning losses. Plates 22 and 
23 show cross-sections of stems subjected to the 30 percent 
roll differential speed. It can be observed that not much 
splitting of the stem occurred, but the leaf sheaths were
Table 12 - Drying Data for Crushing & Brushing Rolls
Roll Velocity (m/s)
Drying Time Decrease 
Relative To The Control Cond. 
Losses
(% d.m.)
Cond. 
Power
(KW)
Specific Drying Time 
Decrease To 20% m.c.
(% per KW)To 65% m.c. To 35% m.c. To 20% m.c.
2.10 m/s - one pass 12.60 33.81 42.57 2.99 0.26 163.70
5.12 m/s - one pass 30.17 37.76 41.48 4.83 0.30 138.30
5.12 m/s - two passes 32.62 51.14 54.91 8.07 0.70 78.40
6.05 m/s - one pass 15.03 35.23 43.41 7.00 0.28 155.00
6105 m/s - two passes 15.24 51.65 59.36 10.21 0.63 94.2
12.5% D.S: one pass 23.33 38.86 41.01 6.06 0.40 102.50
12.5% D.S: two passes 24.10 53.80 61.27 9.84 0.69 88.80
25.0% D.S: one pass 26.01 33.76 35.60 9.00 0.41 86.80
25.0% D.S: two passes 25.60 49.70 53.22 11.00 0.70 76.00
30.0% D.S: one pass 20.00 39.07 42.07 10.22 0.52 80.90
30.0% D.S: two passes 30.50 49.40 53.74 15.05 0.97 55.4
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Plate 22. Cross-section of stem, Crushing & Brushing Rolls 
(one pass, 30% differential speed) (magnification, 15x)
‘
mwS#
Plate 23. Cross-section of stem, Crushing & Brushing Rolls
(two passes, 30% differential speed) (magnification, 15x)
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completely loosened.
Economic evaluation;
To evaluate the benefits and costs of using 
conditioning treatments in hay production, it is necessary 
to translate the effect of the treatments in monetary terms. 
The effects of reduced drying time as a result of 
conditioning were expressed as an increase in crop value due 
to lower dry matter and protein losses during field curing. 
The data obtained in this study on quality parameters were 
quite variable. There is also a lack of available data in 
the literature on average daily dry matter and protein 
losses in the field for ryegrass forage. Consequently, 
several loss levels were assumed and the associated costs of 
nutrient loss were calculated.
Dry matter was assumed to be worth $0.11 per kg 
($111.10 per ton) and protein was worth $0.45 per kg 
(calculated using a protein value based on soybean meal of 
44 percent protein worth $200.00 per ton). The ryegrass crop 
was considered to be harvested at the late vegetative to 
early boot stage of maturity with a dry matter yield of 
about 4650 kg per hectare and 18 percent protein content. 
Results of the economic analyses are plotted in Figure 27. 
It can be observed that the crop value decreased linearly 
with increasing dry matter and protein losses. Hence, it is 
possible to calculate the increase in crop value as a result 
of conditioning if the extent of crop degradation during
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Figure 27 - Effect of field losses on crop value
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field curing can be estimated.
For example, ryegrass harvested at the optimum stage of 
maturity in late March or early April in Louisiana typically 
requires about 2 weeks of field curing time to attain a safe 
moisture level for storage (20 percent, w.b.). Assuming that 
the same level of drying rate increase obtained in the 
laboratory study is sustained in the field, then the best 
conditioning treatment using the intermeshing rubber rolls 
would save about a week in drying time. It is reasonable to 
assume that a reduction in field exposure of one week can 
result in a saving of about 15 percent of dry matter and 2.5
percent of protein, thereby increasing the crop value by
about $86.20 per hectare. In all cases, the gain in crop 
value must be compared to the cost of the treatment to 
determine the economic feasibility of the process.
Typically, the costs are for the additional cost of mower
with the conditioner and fuel(energy). These costs can be 
expressed on a per hectare basis.
If the crop is harvested in May at late-bloom stage of 
maturity (for better drying weather), the dry matter yield 
can be as much as 20 percent higher than in the early-season 
harvest. The crude protein content, however, would be much 
lower, about 9 percent. Assuming the crop is not conditioned 
and no dry matter loss during field curing, then the 
reduction in crop value due to crop maturity is about $150.7 
per hectare. This is equivalent to a 40 percent protein loss 
in the early-season crop.
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The large decrease in the value of the crop for late 
season harvesting (as is practiced currently on most farms 
in Louisiana) indicates the need for earlier harvests. The 
potential savings, which can be achieved at this stage if 
field exposure time can be reduced substantially, 
demonstrate the importance of crop conditioning to speed 
drying.
CHAPTER V
SUMMARY AND CONCLUSIONS
Four types of mechanical and two types of chemical 
conditioners were evaluated in the laboratory for their 
effects on drying rate and quality of ryegrass forage. 
Samples of conditioned forage were dried under controlled 
environment simulating drying conditions in south central 
Louisiana during the period of early-season hay harvesting. 
To support evidence of the drying tests, photomicrographic 
studies of cross-section of conditioned stems were made. The 
amount of leaf and stem breakage caused by the mechanical 
conditioners and power requirements of the conditioners were 
measured. Prediction equations were also developed for 
drying data of each treatment. The conclusions are outlined 
below.
1. The purely mechanical treatment of crushing and 
splitting the stems, as caused by the intermeshing rubber 
rolls, to bypass cuticular resistance and to shorten the 
pathway water has to travel through internal tissues before 
reaching the evaporating surface, proved more effective than 
all other treatments. However, the crushed stems lost much
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of their structural strength. The drying time to 20 percent 
moisture content (w.b.) was almost halved when compared to 
the untreated plant.
2. Treatments that only affected the plant surface such 
as the brushes and the chemicals were only moderately 
effective. It appears that in drying tissues; the resistance 
removed by rubbing or by the chemicals, is replaced by other 
resistances; or that the epicuticular resistance for 
ryegrass, unlike that of leguminous plant such as alfalfa, 
is only a small percentage of the total resistance to water 
loss. Increasing the rate of application of the chemicals 
had no effect. Hence the combination of mechanical-chemical 
treatments were not more effective than the purely 
mechanical treatments.
3. Flail type conditioner using free-swinging rubber 
flails was not effective because the beaters were forced 
back by the high crop density. A reduction in the length of 
the stem segments brought about by higher roll velocity 
apparently had little effect on the drying rate. Increasing 
the peripheral speed of the flails further to achieve higher 
drying rate is not recommended because of the high quantity 
of broken leaves and short pieces of stems that would likely 
result.
4. In general, all types of conditioning treatments 
affected the stems more than the leaves to varying degrees 
as indicated by the final stem to leaf moisture ratio when 
compared with the untreated plant. The difference in
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moisture content was smallest when the stems split to some 
degree. Removing the leaves from the stem severely retarded 
the drying rate of the stem indicating that the latter loses 
much of its stored water through the leaves. Conditioning 
losses were generally low for all treatments.
5. Generally, only small differences in the various 
quality parameters measured were observed among treatments. 
While mechanical treatments, especially crushing, produced a 
slightly higher in vitro dry matter digestibility probably 
due to lower respiration losses, other parameters like crude 
protein did not show any trend.
6 . Increasing roll peripheral speed for the 
intermeshing rubber rolls to a certain level resulted in an 
increase in drying rate whereas the crushing and brushing 
rolls showed no effect. Double pass of the forage through 
the conditioners produced more severe and uniform treatment 
with an appreciable increase in drying rate (about 15 
percent) over a single pass. However, leaf breakage was 
almost doubled and the stems lost much of their structural 
strength.
7. The diffusion equation which has traditionally been 
used to describe thin layer drying of biological materials 
did not fit the observed data adequately. The evidence from 
this research suggested that the general assumptions of the 
diffusion equation did not apply for ryegrass forage. 
Because of the difficulty of obtaining a single equation 
that would describe the complete drying curve adequately,
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the data set was divided into two parts and empirical 
equations fitted to each section by non-linear regression 
technique. The general form of the equation was:
2  - I r M  - n r M
t = I(A ln(M) + B(ln(M)) + C) + J(De + Fe & )
where:
A,B,C,D and F are empirical coefficients 
1 = 1  for t 20 hours, 0 otherwise
J = 0 for t 20 hours, 1 otherwise
M = moisture content (dry basis, in decimal) 
t = time in hours
8 . The laboratory results should not be viewed as 
absolute values but rather should be used for comparing the 
relative performance of different types of conditioners and 
selecting which one to test in further field study. Field 
drying time will probably be different and longer than that 
obtained in the laboratory; major factors being the variable 
weather conditions, drying in a thick layer on the ground, 
type of swath structure, complexity of the swath micro­
environment and the water regained overnight when the
humidity of the air rises above the equilibrium relative 
humidity value. This is especially true when the moisture
content of the plant drops below 50 percent (w.b.). Probably 
there will also be larger differences in hay quality.
Optimum haymaking is still a management decision that would 
improve the efficiency of the system by exploiting the 
different drying rates for best results.
CHAPTER VI
SUGGESTIONS FOR FUTURE STUDY
This study showed that drying rate of ryegrass forage 
was appreciably improved by mechanical treatments that 
crushed and split the plant stem. It is, however, not 
recommended in practice to subject the stems to such a 
severe splitting because of the formation of unfavorable 
swath structure, higher susceptibility of leaching losses 
and higher conditioning losses. Treatments that would result 
in moderate cracking of the stems, general loosening of the 
leaf sheaths and removal of epicuticular waxes and cuticle 
are preferable. The following recommendations are suggested 
for further research.
Modifications of present conditioners and other types of 
conditioners;
a. Brush conditioner
The nylon brushes used in this experiment caused 
very shallow conditioning, producing only a moderate 
increase in drying rate. Use of slightly stiffer brush
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filaments, higher filaments density in the brushes and 
higher roll peripheral speed may carry the treatment deeper 
into the crop layer. It may also be interesting to use two 
co-rotating intermeshing brush rolls to bring about severe 
lacerations of the stems and eliminate forage wrapping 
problem. Since the brush filaments are flexible and 
non-metallic, it may be possible to introduce a small speed 
differential between the two rolls.
b. Flail conditioner
Flail type conditioners have generally produced 
large increases in drying rate in forage crop. However, the 
rigid flails caused high level of leaf and stem breakage. 
Since free-swinging flexible flails did not perform very 
well as appreciable quantities of the crop passed untreated, 
redesign of the conditioning elements, like the use of 
slightly stiffer resiliently mounted flails may be more 
effective both in terms of increasing drying rate and 
maintaining plant losses at an acceptable level.
c. Crushing and brushing conditioner
The performance of the crushing and brushing rolls 
can be substantially improved by eliminating the shadow 
zones along the width between alternate bars and brush 
strips so that the uniformity of treatment is improved. This 
can be achieved by filling the spaces between bars with full 
brushes so that the full effect of brushing can be obtained 
besides the localized crushing along the stems.
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d. Crimping and brushing conditioner
The use of two intermeshing steel crimper rolls with 
the spaces between the bars on each roll filled with full 
brushes may be the best conditioner in terms of providing 
the combination of effects described above, that is moderate 
crushing of the stems, loosening of the leaf sheaths and 
removal of epicuticular waxes. The plant would also remain 
in better structural shape. The number of bars on the rolls 
and the type of brush material can be varied to increase or 
decrease treatment severity. A complete study should also 
look at the effect of roll velocity.
e. Other type of chemicals
Although the two chemicals used in this study were not 
effective, crop conditioning using other type of chemicals 
should be pursued. The main challenge in using stronger 
chemicals lies in finding a safe application technique. A 
combination of moderate mechanical damage and effective 
chemical surface treatment of the crop may be the ideal 
conditioning treatment.
Other weather conditions:
Drying tests should be performed under other weather 
conditions, including day-night drying conditions. Hence a 
more general drying model may be derived which will be 
useful in simulation type work. The swath is a complex 
drying object. A simulation model using thin layer approach 
would be valuable to define how the relative importance of
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plant and swath limits may be modified by weather 
conditions, crop conditioning treatments and swath 
manipulation over different stages of drying. It may also be 
possible to simulate rainfall in the laboratory using 
sprinkler irrigation system to study the effect of leaching 
on quality and compare the leaching characteristics of 
forage conditioned by different mechanical systems.
Field tests;
All laboratory tests would have to be supported by 
actual field study for the results to have any application 
at all to the farming community. Because of the very complex 
drying conditions inside the swath and variable weather 
pattern during the day and night, valuable information 
difficult to obtain under laboratory conditions would 
result, especially the effect of swath structure on drying 
rate and the effect on quality.
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Appendix A
This appendix contains the listings of:
1. Data acquisition program
2. Data retrieval program
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N E X T  J  
N E X T  I
R E M  P R I N T  T R E A T M E N T  T Y P E  
F O R  1 =  J T O  3 0
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I F  I a  9 T H E N  
I F  1 =  1 0  T H E N
I F  I =  1 1  T H E N
I F  I =  1 2  T H E N
I F  I =  1 3  T H E N
I F  I =  1 4  T H E N
I F  I =  1 5  T H E N
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P R I N T , B T R T # 2 I 0 B V H 2 - C R U S H J N G  A N D  B R U S H I N G "
P R I N T  *’T R T # 3 , 0 B V H 1  - F L A I L  C O N D I T I O N I N G "
P R I N T  " T R T H 3 , 0 B V # 2 - F L A 1 L  C O N D I T I O N I N G "
P R I N T  " T R T H 4 , 0 B V t t l - I N T E R M E S H I N G  R U B B E R "
P R I N T  " T R T # 4 , 0 B V H 2 - I N T E R M E S H I N G  R U B B E R "
P R I N T  8T R T # 5 , 0 B V # 1 - C O N T R O L "
P R I N T  B T R T # 5 , 0 B V # 2 - C O N T R O L "
P R I N T  8T R T # 6 , 0 B V H 1 - Q U I C K C U R E "
P R I N T  " T R T H 6 , 0 B V # 2 - 0 U 1 C K C U R E "
P R I N T  " T R T # 7 , 0 B V # 1 - C 0 N S E R V I T "  
T R T # 7 , 0 B V # 2 - C 0 N S E R V I T "
T R T » 8 , O B V H 1 - B R U S H + Q U I C K C U R E "
P R I N T  " T R T H 8 , 0 B V # 2 - B R U S H + Q U I C K C U R E "
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Appendix B
This appendix contains:
1. Analysis of variance results
2. Residual plots
3. Interaction charts
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Table B1 - Analysis of Variance Results
Source
of
Variations
d.f.
Mean Squares
Time 6 5 Time35 Time20 NDF ADF CELL AIL1
i
CP | IVDDM
I
Block (BLK) 3 60.227 195.293 440.608 | 8.540
i
i
30.402 48.252 | 0.504 52.255 20.009
Treatment(TRT) 14
a a
2.934 222.644 2759.68
A A
4.544
a a
4.390
. ... -.i '  .... ...
a a  * *  
2.646 ; 0.255
1
4.654
A *
1.242
BLK * TRT 42
a a
2.470
a a
12.606
a #
23.57
a a
3.728
a a
1.948 1.538 ; 0.118
i
3.619
A A
0.774
Error 60 0.982 3.993 12.66 0.935 0.638 0.575 0.038
i
i
1
0.664 0.399
* *  p < 0 . 0 1
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Figure B5 - Residual Plot-Block 4, Variable Time20
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Appendix C
This appendix contains:
1. Examples of prediction errors for drying equations
2. Empirical coefficients for drying equations
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Table Cl - Percent Error Between Predicted and Actual Values
Time
Control Intermeshing Rubber
in
hours Two Terms Exp. 
Diffusion Mode!
Empirical
Model
Two Terms 
Diffusion
Exp. 
Model
Empirical
Model
1 1.50 10.83 0.94 2.28
5 i -3.45i -2.84 -1.19 0.11
10 | -2.86
i
-0.41 -1.87 -0.19
15 4.37
i
1.53 1.42 1.11
20 11.36i -1.49 6.22 -0.33
25 8.29 -3.02 7.70 0.35
; 30 2.51 -1.08 1.55 0.87
; 351 -3.44 -0.14 -3.38 1.12
j  40 -6.61 1.00 -8.64 0.73
|  45 -7.98 1.35 -10.83 -1.05
| 50 -8.18 0.91 -6.21 -0.98
!  55 -7.96 -0.63 6.29 -0.61
60 -5.13 0.49 27.98 1.43
65 -3.78 !
!
-1.11
70 -1.41 | -0.93
75 3.51 | -0.42
80 7.79 0.91
85 11.93 1.25
90 15.02 0.50
95 18.97 0.00
100 22.25 -0.31
TABLE C2 - Empirical Coefficients For Prediction Equations
Treatments
Empirically Determined Coefficients
A B C D F k g
Brush -11.774 -0.126 20.241 38.992 365.315 0.669 7.121 '
Brush + Quickcure -12.509 -0.105 21.625 24.196 250.898 0.153 4.925
Brush + Conservit -11.933 -0.048 20.790 39.227 267.291 0.611 6.024
Flail -11.631 -0.366 20.944 42.293 292.818 0.730 6.810
Flail + Quickcure -10.088 -0.600 18.894 36.560 338.299 0.656 7.053
Flail + Conservit -11.919 -0.108 20.173 55.876 287.851 1.043 8.024
Crushing&Brushing -10.376 -0.638 19.287 38.465 235.438 0.692 8.163
Crushing&Brushing + Quickcure -7.089 -3.647 20.029 34.502 222.432 0.537 7.123
Crushing&Brushing + Conservit -9.838 -1.276 18.232 40.977 336.090 0.868 9.230
Int. Rubber -10.824 -0.775 20.287 37.106 198.488 0.596 7.914
Int. Rubber + Quickcure -9.072 -1.000 18.458 37.668 341.010 0.715 8.748
Int. Rubber + Conservit -10.740 -0.389 19.733 37.028 227.468 0.642 8.787
Quickcure -12.776 -0.082 21.977 20.619 230.066 0.064 4.146
Conservit -12.512 0.023 21.103 42.907 274.178 0.701 5.678
Control -11.169 -0.612 21.294 1.666 239.842 -1.959 3.109
2 -kM -vM
Model: t = I(Aln(M) + B(ln(M)) + C) + J(De + Fe ) where 1=1 for t;J20, 0 otherwise; J=0 for t ^ 20, 1 otherwise
Appendix D
This appendix contains:
1. Listings of selected raw data
2. Equilibrium moisture content
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Replication #1.
Moisture Content (Wet Basis)
TRTH1,0BVM-BRUSH ROLL
8 5 . 5 3 1 8 4 . 9 9 1 8 4 . 6 2 1 8 4 . 2 0 1 8 3 . 7 3 1 8 3 . 2 5 1 8 2 . 7 5 1 8 2 . 2 6 1 8 1 . 7 2 1 8 1 . 1 3 1
8 0 . 5 7 1 7 9 . 9 7 1 7 9 . 3 7 1 7 8 . 7 6 1 7 8 . 1 4 1 7 7 . 5 1 1 7 6 . 9 6 1 7 6 . 3 4 1 7 5 . 6 1 1 7 5 . 1 0 1 -
7 4 . 2 7 1 7 3 . 5 9 1 7 2 . 7 4 1 7 2 . 2 3 1 7 1 . 5 3 1 7 0 . 6 4 1 7 0 . 1 0 1 6 9 . 0 5 1 6 8 . 4 3 1 6 7 . 7 6 1
4 6 . 6 4 1 66.021 6 5 . 2 3 1 6 4 . 3 7 1 6 3 . 3 1 1 6 2 . 6 6 1 6 1 . 6 0 1 6 0 . 9 5 1 5 9 . 8 8 1 5 6 . 4 6 1
5 7 . 8 4 1 5 7 . 2 7 1 5 6 . 4 4 1 5 5 . 5 9 1 5 4 . 2 5 1 5 3 . 4 8 1 5 2 . 3 9 1 5 2 . 1 1 1 5 1 . 2 0 1 4 9 . 9 3 1
4 7 . 6 8 1 4 9 . 1 0 1 4 8 . 0 0 1 4 7 . 9 0 1 4 6 . 6 8 1 4 5 . 9 8 1 4 6 . 0 9 1 4 5 . 2 0 1 4 5 . 0 6 1 4 3 . 8 4 1
4 3 . 5 3 1 4 3 . 0 8 1 4 2 . 4 8 1 4 3 . 0 0 1 4 1 . 7 4 1 4 1 . 9 9 1 4 1 . 1 0 1 4 0 . 5 9 1 3 9 . 9 8 1 4 0 . 4 7 1
4 0 . 0 2 1 3 9 . 6 1 1 3 9 . 6 1 1 3 9 . 6 9 1 3 8 . 7 6 1 3 8 . 6 2 1 3 8 . 5 6 1 3 7 . 2 7 1 3 8 . 0 2 1 3 7 . 3 3 1
3 7 . 6 6 1 3 7 . 2 9 1 3 7 . 7 5 1 3 6 . 6 6 1 3 6 . 4 2 1 3 5 . 7 1 1 3 6 . 3 5 1 3 6 . 0 9 1 3 5 . 7 2 1 3 5 . 5 0 1
3 5 . 7 5 1 3 6 . 1 9 1 3 4 . 6 8 1 3 5 . 3 2 1 3 4 . 3 7 1 3 4 . 5 4 1 3 4 . 8 5 1 3 3 . 4 0 1 3 4 . 2 6 1 3 4 . 0 5 1
3 3 . 6 0 1 3 2 . 6 8 1 3 2 . 2 9 1 3 3 . 1 7 1 3 3 . 1 4 1 3 3 . 0 5 1 3 3 . 0 1 1 3 3 . 4 4 1 3 2 . 6 9 1 3 2 . 6 5 1
3 2 . 3 0 1 3 2 . 7 7 1 3 1 . 7 3 1 3 1 . 4 3 1 3 1 . 3 1 1 3 0 . 6 4 1 3 1 . 1 4 1 3 1 . 2 2 1 3 0 . 8 3 1 3 0 . 5 2 1
3 1 . 2 4 1 2 9 . 7 4 1 3 0 . 8 4 1 3 0 . 2 3 1 3 0 . 5 8 1 2 9 . 8 7 1 2 9 . 6 5 1 3 0 . 6 0 1 2 9 . 6 2 1 2 9 . 1 7 1
2 9 . 2 6 1 2 9 . 0 2 1 2 9 . 5 2 1 2 8 . 4 5 1 2 8 . 5 6 1 2 7 . 7 1 1 2 8 . 3 4 1 2 8 . 1 9 1 2 8 . 0 8 1 2 8 . 5 7 1
2 7 . 9 4 1 2 8 . 6 2 1 2 7 . 9 9 1 2 7 . 9 4 1 2 7 . B 2 1 2 7 . 9 1 1 0 0 0 0
TRTHJ,0BV#2-BRUSH ROLL
8 5 . 5 3 1 8 5 . 0 6 1 6 4 . 5 4 1 8 4 . 1 3 1 8 3 . 6 5 1 8 3 . 1 3 1 8 2 . 6 0 1 8 2 . 0 5 1 8 1 . 5 8 1 8 0 . 9 2 1
8 0 . 3 0 1 7 9 . 7 0 1 7 8 . 9 7 1 7 8 . 3 3 1 7 7 . 6 9 1 7 6 . 9 1 1 7 6 . 0 9 1 7 5 . 3 1 1 7 4 . 6 8 1 7 3 . 5 8 1
7 2 . 9 2 1 7 1 . 9 5 1 7 0 . 8 7 1 7 0 . 2 9 1 6 9 . 1 1 1 6 8 . 1 9 1 6 7 . 5 2 1 6 6 . 6 9 1 6 5 . 4 1 1 6 4 . 5 4 1
6 3 . 3 9 1 6 2 . 7 8 1 6 1 . 9 1 1 6 0 . 8 7 1 5 9 . 7 7 1 5 8 . 6 6 1 5 7 . 9 4 1 5 6 . 6 0 1 5 5 . 7 9 1 5 4 . 5 9 1
5 4 . 1 7 1 5 3 . 4 4 1 5 2 . 3 3 1 5 1 . 6 9 1 5 0 . 7 7 1 5 0 . 0 6 1 4 9 . 0 5 1 4 8 . 3 4 1 4 7 . 7 5 3 4 7 . 2 6 1
4 6 . 4 8 1 4 5 . 8 7 1 4 4 . 8 9 1 4 5 . 0 9 3 4 4 . 7 1 1 4 3 . 2 3 1 4 3 . 1 1 1 4 2 . 1 1 1 4 2 . 0 0 1 4 2 . 0 1 1
4 0 . 9 8 1 4 3 . 2 0 1 4 0 . 1 0 1 4 0 . 2 8 1 4 0 . 0 0 1 3 9 . 1 5 1 3 9 . 4 3 1 3 8 . 3 5 1 3 8 . 1 6 1 3 8 . 3 1 1
3 7 . 6 9 1 3 7 . 2 4 1 3 7 . 3 6 1 3 6 . 3 8 1 3 6 . 7 1 1 3 6 . 2 5 1 3 6 . 3 5 1 3 6 . 1 3 1 3 5 . 7 0 1 3 5 . 5 1 1
3 5 . 4 3 1 3 4 . 7 7 1 3 4 . 7 6 1 3 4 . 4 5 1 3 4 . 1 4 1 3 4 . 4 4 1 3 4 . 6 3 1 3 3 . 7 1 1 3 4 . 5 1 1 3 3 . 4 6 1
3 3 . 8 4 3 3 3 . 5 1 1 3 2 . 6 8 1 3 3 . 2 7 1 3 2 . 6 0 1 3 2 . 6 7 1 3 2 . 5 8 1 3 2 . 3 8 1 3 1 . 5 8 1 3 1  . 2 4 3
3 1 . 8 6 1 3 2 . 0 0 3 3 0 . 6 8 1 3 1 . 1 3 1 3 0 . 9 4 1 3 1 . 8 0 1 3 1 . 1 8 1 3 1 . 1 5 1 3 0 . 9 6 3 3 0 . 6 1 1
3 1 . 1 0 1 2 9 . 8 5 1 3 0 . 2 6 1 2 9 . 2 8 1 2 9 . 9 4 1 2 e . 9 2 1 2 8 . 3 1 1 3 0 . 0 3 1 2 9 . 3 6 1 2 9 . 5 2 1
2 8 . 7 4 1 2 8 . 1 8 1 2 7 . 8 0 1 2 8 . 9 9 1 2 9 . 1 3 1 2 7 . 7 4 1 2 8 . 2 0 1 2 7 . 7 9 1 2 7 . 0 8 3 2 7 . 4 2 1
2 8 . 1 0 1 2 7 . 6 4 1 2 7 . 4 2 1 2 6 . 9 6 1 2 6 . 6 3 1 2 6 . 2 7 1 2 7 . 5 0 1 2 5 . 9 7 1 2 6 . 9 8 1 2 6 . 3 3 1
2 6 . 4 1 1 2 6 . 8 5 1 2 5 . 8 2 1 2 6 . 4 2 1 2 6 . 1 3 1 2 5 . 5 4 1 0 0 0 0
TRT#2,0BV#1-CRUSHING AND BRUSHING
8 6 . 0 9 1 8 5 . 5 8 1 8 5 . 1 4 1 8 4 . 6 0 1 8 4 . 2 0 1
8 0 . 8 3 1 8 0 . 2 3 1 7 9 . 5 1 1 7 8 . 9 0 1 7 8 . 1 6 1
7 3 . 3 2 1 7 2 . 4 0 1 7 1 . 5 3 3 7 0 . 4 8 1 6 9 . 5 9 1
6 3 . 2 4 1 6 2 . 2 1 1 6 0 . 6 5 1 5 9 . 4 6 1 5 8 . 3 2 1
5 0 . 2 3 1 4 9 . 1 5 1 4 7 . 6 8 1 4 6 . 7 5 1 4 6 . 2 2 1
4 0 . 2 5 1 3 9 . 8 1 1 3 8 . 2 2 1 3 7 . 7 4 3 3 7 . 2 2 1
3 3 . 6 7 1 3 4 . 4 0 1 3 3 . 3 3 1 3 2 . 4 3 1 3 2 . 8 1 1
3 0 . 3 8 1 3 0 . 4 0 1 3 0 . 1 4 1 2 8 . 8 5 1 2 8 . 9 7 1
2 6 . 6 1 1 0 0 0 0 0 0 0 0 0
8 3 . 6 2 1 8 3 . 1 0 1 8 2 . 6 2 1 8 2 . 0 3 1 8 1 . 5 1 1
7 7 . 5 0 1 7 6 . 6 2 1 7 5 . 8 4 1 7 5 . 0 0 1 7 4 . 3 4 1
6 8 . 7 1 1 6 7 . 5 0 1 6 6 . 5 7 1 6 5 . 4 7 1 6 4 . 6 2 1
5 7 . 0 2 1 5 5 . 9 9 1 5 4 . 4 1 1 5 2 . 9 7 1 5 1 . 3 6 1
4 4 . 5 1 1 4 3 . 1 6 1 4 2 . 9 9 1 4 2 . 1 9 1 4 0 . 8 9 1
3 6 . 4 2 1 3 6 . 3 6 1 3 5 . 1 7 1 3 5 . 4 3 1 3 4 . 8 9 1
3 2 . 0 7 1 3 1 . 8 3 1 3 0 . 7 9 1 3 0 . 8 5 1 3 0 . 1 1 1
2 9 . 1 3 1 2 8 . 8 2 1 2 7 . 9 4 1 2 7 . 4 8 1 2 7 . 9 0 1
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T R T H 2 , 0 B V H 2 - C R U S H I N G  A N D  B R U S H I N G
8 5 . 3 8 1 8 4 . 9 3 1 8 4 . 4 6 1 8 4 . 0 6 1 8 3 . 6 6 1 8 3 . 1 6 1 8 2 . 6 3 1 8 2 . 2 5 1 8 1 . 8 3 1 8 1 . 2 4 1
8 0 . 6 9 3 8 0 . 0 3 1 7 9 . 5 1 1 7 9 . 0 4 1 7 8 . 5 4 1 7 7 . 9 6 1 7 7 . 2 4 1 7 6 . 7 4 1 7 5 . 9 6 1 7 5 . 5 4 1
7 4 . 8 0 1 7 4 . 3 7 1 7 3 . 8 5 1 7 3 . 0 3 1 7 2 . 2 3 1 7 1 . 6 5 1 7 0 . 9 0 1 7 0 . 3 1 1 6 9 . 5 2 1 6 8 . 8 5 1
6 8 . 1 6 1 6 7 . 3 7 1 6 6 . 7 5 1 6 5 . 7 2 1 6 5 . 1 4 1 6 4 . 1 8 1 6 3 . 5 2 1 6 2 . 3 6 1 6 1 . 6 0 1 6 0 . 4 4 1
5 9 . 9 2 1 5 8 . 9 6 1 5 8 . 1 0 1 5 6 . 9 5 1 5 6 . 1 3 1 5 5 . 2 1 1 5 4 . 4 9 1 5 2 . 7 9 1 5 2 . 1 3 1 5 1 . 4 2 1
5 0 . 5 3 1 4 9 . 7 3 1 4 7 . 9 5 1 4 7 . 4 1 1 4 6 . 4 5 1 4 5 . 6 2 1 4 4 . 9 3 1 4 3 . 7 1 1 4 2 . 9 7 1 4 1 . 9 0 1
4 1 . 4 9 1 4 0 . 4 0 1 3 9 . 7 1 1 3 9 . 3 4 1 3 8 . 0 9 1 3 7 . 9 3 1 3 7 . 3 6 1 3 6 . 1 5 1 3 5 . 8 1 1 3 4 . 2 9 1
3 4 . 6 4 1 3 3 . 5 6 1 3 3 . 3 2 1 3 3 . 8 5 1 3 2 . 8 0 1 3 2 . 0 1 1 3 1 . 7 0 1 3 1 . 3 9 1 3 1 . 2 8 1 3 0 . 4 7 1
3 0 . 2 8 1 2 9 . 8 6 1 3 0 . 6 4 1 2 9 . 3 9 1 2 9 . 5 3 1 2 9 . 8 7 1 2 8 . 5 2 1 2 8 . 2 9 1 2 8 . 4 4 1 2 8 . 2 4 1
2 7 . 3 9 1 2 7 . 8 6 1 2 6 . 6 0 1 2 7 . 0 5 1 2 6 . 7 4 1 2 6 . 9 5 1 2 6 . 6 3 1 2 6 . 0 1 1 2 5 . 5 6 1 2 5 . 3 7 1
2 6 . 0 1 1 2 5 . 2 9 1 0 0 0 0 0 0 0 0
T R T 4 3 , O B U « l - F L A I L  C O N D I T I O N I N G
8 6 . 7 1 1 8 6 . 2 4 1 8 5 . 8 0 1 8 5 . 3 9 1 8 4 . 8 3 1 8 4 . 4 2 1 8 3 . 7 8 1 8 3 . 3 3 1 8 2 . 7 9 1 8 2 . 3 1 1
8 1 . 5 5 1 8 1 . 0 5 1 8 0 . 4 2 1 7 9 . 7 8 1 7 9 . 0 0 1 7 8 . 4 7 1 7 7 . 7 1 1 7 7 . 1 6 1 7 6 . 3 2 1 7 5 . 6 3 1
7 4 . 9 2 1 7 4 . 0 2 1 7 3 . 3 5 1 7 2 . 3 6 1 7 1 . 7 7 1 7 0 . 8 7 1 7 0 . 1 7 1 6 9 . 1 4 1 6 8 . 4 6 1 6 7 . 5 2 1
6 6 . 7 0 1 6 5 . 7 6 1 6 4 . 8 8 1 6 4 . 2 2 1 6 3 . 0 6 1 6 1 . 9 0 1 6 1 . 4 7 1 6 0 . 4 0 1 5 9 . 7 1 1 5 8 . 2 9 1
5 7 . 5 1 1 5 6 . 4 5 1 5 6 . 1 4 1 5 5 . 0 4 1 5 4 . 0 5 1 5 3 . 4 1 1 5 2 . 2 2 1 5 1 . 3 2 1 5 0 . 6 9 1 4 9 . 5 6 1
4 9 . 2 0 1 4 6 . 8 4 1 4 7 . 3 6 1 4 6 . 4 1 1 4 6 . 8 1 1 4 5 . 3 2 1 4 5 . 1 8 1 4 3 . 9 4 1 4 3 . 4 5 1 4 3 . 3 7 1
4 2 . 2 2 1 4 1 . 8 1 1 4 1 . 8 1 1 4 0 . 9 1 1 4 0 . 1 7 1 4 0 . 4 3 1 3 9 . 9 6 1 3 9 . 2 1 1 3 8 . 5 9 1 3 8 . 7 3 1
3 8 . 5 3 1 3 7 . 6 9 1 3 7 . 1 3 1 3 7 . 2 1 1 3 6 . 9 3 1 3 6 . 3 0 1 3 6 . 4 8 1 3 6 . 0 1 1 3 6 . 2 9 1 3 5 . 6 4 1
3 5 . 4 4 1 3 5 . 4 e i 3 5 . 3 8 1 3 5 . 0 3 1 3 5 . 0 1 1 3 4 . 5 8 1 3 4 . 5 1 1 3 4 . 1 9 1 3 4 . 1 7 1 3 3 . 9 9 1
3 3 . 7 8 1 3 3 . 7 8 1 3 2 . 7 0 1 3 2 . 3 8 1 3 3 . 2 9 1 3 1 . 9 9 1 3 2 . 8 9 1 3 2 . 5 3 1 3 2 . 5 5 1 3 1 . 2 1 1
3 2 . 1 1 1 3 1 . 3 3 1 0 0 0 0 0 0 0 0
T R T 8 3 , 0 B U S 2 - F L A 1 L  C O N D I T I O N I N G
66.121 6 5 . 6 0 1 8 5 . 0 8 1 8 4 . 6 8 1 8 4 . 2 0 1 8 3 . 7 5 1 8 3 . 2 4 1 8 2 . 8 0 1 8 2 . 2 1 1 8 1 . 7 2 1
8 1 . 0 7 1 8 0 . 5 1 1 7 9 . 8 6 1 7 9 . 2 5 1 7 8 . 5 6 1 7 7 . 9 9 1 7 7 . 1 8 1 7 6 . 4 6 1 7 5 . 7 1 1 7 5 . 0 2 1
7 4 . 1 2 1 7 3 . 3 7 1 7 2 . 6 3 1 7 1 . 8 1 1 7 0 . 9 7 1 7 0 . 1 7 1 6 9 . 2 0 1 6 8 . 3 4 1 6 7 . 3 5 1 6 6 . 7 3 1
6 5 . 5 2 1 6 4 . 7 1 1 6 3 . 9 6 1 6 3 . 0 3 1 6 1 . 7 7 1 6 0 . 8 2 1 5 9 . 9 7 1 5 8 . 7 7 1 5 7 . 9 3 1 5 6 . 8 0 1
5 6 . 1 1 1 5 4 . 9 5 1 5 4 . 2 0 1 5 3 . 0 1 1 5 2 . 4 9 1 5 1 . 1 0 1 5 0 . 5 5 1 5 0 . 1 3 1 4 8 . 9 3 1 4 8 . 4 9 1
4 7 . 8 7 1 4 7 . 2 9 1 4 6 . 1 1 1 4 5 . 3 9 1 4 5 . 1 1 1 4 3 . 5 8 1 4 3 . 9 3 1 4 2 . 9 8 1 4 2 . 9 3 1 4 2 . 0 3 1
4 1 . 9 7 1 4 1  . 4 1 1 4 0 . 9 5 1 4 0 . 3 4 1 3 9 . 9 8 1 3 9 . 7 4 1 3 9 . 3 9 1 3 8 . 7 7 1 3 8 . 6 1 1 3 8 . 2 6 1
3 8 . 2 5 1 3 7 . 0 9 1 3 7 . 1 4 1 3 6 . 5 3 1 3 6 . 4 1 1 3 5 . 8 2 1 3 6 . 4 5 1 3 5 . 7 6 1 3 5 . 4 8 1 3 5 . 5 4 1
3 5 . 0 2 1 3 4 . 4 5 1 3 5 . 4 7 1 3 5 . 1 9 1 3 3 . 9 0 1 3 4 . 0 7 1 3 4 . 2 7 1 3 4 . 1 4 1 3 3 . 1 4 1 3 3 . 7 0 1
3 3 . 6 3 1 3 2 . 5 6 1 3 2 . 5 7 1 3 2 . 1 9 1 3 3 . 0 5 1 3 2 . 4 1 1 3 1 . 6 7 1 3 1 . 8 2 1 3 1 . 3 6 1 3 1 . 7 7 1
3 1 . 1 0 1 3 1 . 4 1 1 3 0 . 8 0 1 3 1 . 6 6 1 3 0 . 3 7 1 3 0 . 4 6 1 3 0 . 5 9 1 2 9 . 9 4 1 3 0 . 4 5 1 2 9 . 7 0 1
3 0 . 0 6 1 2 9 . 6 2 1 2 9 . 3 4 1 2 9 . 1 6 1 2 9 . 4 0 1 2 8 . 0 3 1 2 8 . 5 9 1 2 8 . 5 5 1 2 8 . 7 3 1 2 8 . 7 8 1
2 7 . 9 6 1 2 7 . 1 6 1 2 8 . 5 5 1 2 8 . 6 9 1 2 7 . 9 2 1 2 7 . 2 2 1 0 0 0 0
T R T 8 4 ,0B V * 1- I N T E R M E S H I N G  R U B B E R
8 6 . 0 6 1
8 0 . 7 8 1
7 3 . 1 0 1
8 5 . 5 3 1  8 5 . 1 0 1  
8 0 . 1 5 1  7 9 . 4 9 1  
7 2 . 2 8 1  7 1 . 2 1 1
8 4 . 5 5 1
7 8 . 8 7 1
7 0 . 2 1 1
8 4 . 1 2 1
7 8 . 0 9 1
6 9 . 2 0 1
8 3 . 6 7 1
7 7 . 2 9 1
6 8 . 3 3 1
8 3 . 1 1 1
7 6 . 5 9 1
6 7 . 2 0 1
8 2 . 5 4 1
7 5 . 7 6 1
66.121
8 2 . 0 3 1
7 4 . 9 4 1
6 5 . 0 9 1
8 1 . 3 8 1  
7 3 . 9 6 1  
6 4 . 1 2 1
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6 2 .661 6 1 . 7 6 1 6 0 . 5 9 1 5 9 221 5 8 0 7 1
. 7 2 1 4 7 . 9 5 1 4 7 . 1 7 1 4 5 9 8 1 4 4 5 9 1
3 B . 2 3 1 3 7 .001 3 7 . 1 6 1 3 6 1 8 1 3 5 001
3 0 . 5 6 1 3 1 . 2 5 1 3 1 . 1 9 1 2 9 4 3 1 ‘2 8 9 9 1
2 8 . 4 6 1 2 6 . 7 6 1 2 6 6 9 1 2 6 9 2 1 2 6 4 6 1
2 4 . 8 5 1 0 0 0 0 0 0 0 0 0
5 6 . 6 2 1 5 5 2 5 1 5 3 4 3 1 5 2 .121 5 0 7 6 1
4 3 . 5 6 1 4 1 6 3 1 4 1 2 8 1 3 9 . 7 5 1 3 9 6 9 1
3 3 . 9 2 1 3 2 8 9 1 3 2 5 7 1 3 2 . 2 6 1 3 1 221
2 8 . 7 8 3 2 8 9 6 1 2 7 6 8 1 2 7 . 5 0 1 2 7 9 3 1
2 5 . 5 9 1 2 4 9 8 1 2 5 8 6 1 2 6 1 5 1 2 5 201
T R T # 4 , 0 B V M 2 - 1 N T E R M E S H I N G  R U B B E R
8 5 3 0 3 8 4 . 7 8 1 8 4 2 8 1 8 3 . 8 7 1 8 3 . 3 3 1 8 2 . 8 1 1 8 2 3 4 1 8 1 8 0 1 8 1 . 1 8 1 8 0 6 7 1
8 0 0 5 1 7 9 . 4 3 1 7 8 7 8 1 7 8 . 1 1 1 7 7 . 4 0 1 7 6 . 7 2 1 7 5 9 1 1 7 5 2 7 1 7 4 . 4 7 1 7 3 6 3 1
7 2 9 0 1 7 2 . 0 0 1 7 1 211 7 0 . 4 8 1 6 9 . 5 2 1 6 8 . 6 9 1 6 7 7 9 1 66 9 6 1 6 5 . 9 5 1 6 5 1 0 3
6 4 111 6 3 . 1 8 1 6 2 3 8 1 6 1  .101 6 0 . 1 6 1 5 9 . 2 9 1 5 8 2 9 1 5 6 9 9 3 5 5 . 9 2 1 5 4 7 4 1
5 3 6 2 1 5 2 . 6 3 1 5 1 7 2 1 5 0 . 6 5 1 4 9 . 6 1 1 4 8 . 6 9 1 4 7 1 4 1 4 7 001 4 5 . 9 2 1 4 4 8 5 1
4 4 2 3 1 4 3 . 3 0 1 4 2 9 6 1 4 3 . 5 4 1 4 0 . 9 2 1 3 9 . 7 8 1 3 9 021 3 8 5 6 1 ' 3 7 . 6 5 1 3 7 3 2 1
3 6 3 1 1 3 5 . 7 0 3 3 4 5 7 1 3 4 . 4 4 1 3 3 . 5 3 1 ■ 3 3 . 3 6 1 3 3 0 8 1 3 2 5 3 1 3 1 . 9 2 1 3 1 6 4 1
3 0 9 8 3 3 0 . 5 2 1 3 0 4 5 1 2 9 . 4 1 3 3 0 . 0 2 1 2 9 . 4 8 1 2 9 2 3 1 2 9 0 6 1 2 8 . 4 1 1 2 8 211
2 8 6 3 1 2 8 . 4 8 1 2 7 2 3 1 2 6 . 7 3 3 2 6 . 8 1 1 2 7 . 3 0 1 2 7 0 4 1 2 6 2 4 1 2 5 . 7 0 1 2 5 5 5 1
2 5 111 2 5 . 7 9 1 2 5 5 8 1 2 4 . 5 3 1 2 5 . 2 2 1 2 4 . 7 6 1 2 4 5 7 1 2 4 1 7 1 2 3 . 3 4 1 0
T  R T «  5 ,  O B V t l l - C O N T R O L
8 5 . 1 7 1 8 4 . 7 1 1 8 4 2 5 1 8 3 8 2 1 8 3 3 6 1
8 0 . 5 3 1 8 0 .011 7 9 4 4 1 7 8 8 6 1 7 8 3 5 1
7 4 . 8 8 1 7 4 .021 7 3 5 8 1 7 2 9 3 1 7 2 021
68 .021 6 7 .221 66 6 1 1 6 5 8 4 1 6 4 8 5 1
5 9 . 7 1 1 5 8 . 9 4 1 5 8 0 5 1 5 7 3 6 1 5 6 211
5 1 . 7 3 1 5 0 . 4 8 1 5 0 G 6 1 4 9 2 6 1 4 8 3 1 1
4 4 . 0 4 1 4 3 . 6 7 3 4 2 7 3 1 4 2 2 6 1 4 2 O i l
3 9 . 7 4 1 3 9 . 2 6 1 3 8 5 2 1 3 8 5 5 1 3 7 7 9 1
3 6 . 6 7 1 3 6 . 7 6 1 3 5 8 4 1 3 5 211 3 5 8 9 1
3 4 . 3 6 1 3 4 . 5 9 1 3 4 5 8 1 3 3 7 8 1 3 3 1 5 1
3 1 . 4 5 3 3 1 . 5 7 1 3 1 3 7 1 3 2 2 3 1 3 1 3 1 1
3 1 . 9 5 1 3 0 . 7 6 1 3 0 4 7 1 3 0 6 4 1 3 0 0 3 1
2 9 . 3 0 1 2 9 .221 2 9 101 2 8 5 0 1 2 9 5 4 1
8 2 9 8 1 8 2 5 1 1 8 1 9 8 1 8 1 . 5 1 1 8 1 .021
7 7 8 2 1 7 7 1 6 1 7 6 6 0 1 7 6 . 0 5 1 7 5 . 3 1 1
7 1 6 5 1 7 0 7 1 1 7 0 0 8 1 6 9 4 7 1 68 . 8 3 1
6 4 2 5 1 6 3 3 5 1 6 2 2 8 1 6 1 . 6 0 1 6 0 9 1 1
5 5 4 8 1 5 4 7 4 1 5 3 8 1 1 5 3 001 5 2 3 5 1
4 7 2 4 1 4 7 0 3 1 4 6 0 6 1 4 5 0 8 1 4 4 9 6 1
4 1 9 4 1 4 1 3 6 1 4 0 5 4 1 4 0 . 0 7 1 3 9 4 9 1
3 7 7 0 1 3 7 8 9 1 3 6 9 6 1 3 7 . 2 8 1 3 6 7 9 1
3 5 6 6 1 3 4 9 1 1 3 4 6 8 1 3 4 . 7 0 1 3 5 .111
3 3 101 3 2 8 7 1 3 2 8 6 1 3 2 . 9 6 1 3 2 . 3 6 1
3 1 7 5 1 3 2 2 8 1 3 1 2 7 1 3 1 . 2 7 1 3 1 8 7 1
3 0 O i l 2 9 0 6 1 2 9 6 3 1 2 9 . 9 9 1 2 9 . 9 0 1
2 9 5 1 1 2 9 O i l 2 8 4 9 1 2 8 4 1 1 2 8 9 1 1
T R T 8 5 , 0 B V # 2 - C 0 N T R Q L
8 4 . 4 1 1 8 4 0 5 1 8 3 5 8 1 8 3 . 2 5 1 8 2 9 0 1
8 0 . 4 7 1 8 0 0 7 1 7 9 6 6 1 7 9 2 3 1 7 8 7 8 1
7 6 .121 7 5 4 7 1 7 5 111 7 4 6 3 1 7 4 1 9 1
7 1 .211 7 0 7 3 1 7 0 1 5 1 6 9 7 9 1 6 9 0 6 1
6 5 . 7 2 1 6 5 211 6 4 6 6 1 6 3 8 0 1 6 3 3 4 1
6 0 . 1 7 1 5 9 2 7 1 5 8 8 2 1 5 7 7 8 1 5 7 4 4 1
5 3 . 8 9 1 5 2 9 2 1 5 2 0 6 1 5 2 0 5 1 5 0 7 9 1
4 7 . 0 7 1 4 6 4 6 1 4 5 8 9 1 4 5 001 4 4 5 5 1
4 1 . 6 5 1 4 0 8 0 1 4 0 2 7 1 3 9 4 4 1 3 8 8 0 1
3 6 7 6 1 3 6 4 4 1 3 5 5 3 1 3 5 7 4 1 3 4 9 2 1
3 3 2 7 1 3 3 111 3 2 7 5 1 3 2 . 8 3 1 3 2 6 9 1
8 2 4 5 1 8 2 1 4 1 8 1 . 7 1 1 8 1 3 0 1 8 0 . 9 0 1
7 8 4 0 1 7 7 8 9 1 7 7 4 6 1 7 7 0 6 1 7 6 5 5 1
7 3 7 6 1 7 3 1 3 1 7 2 8 0 1 7 2 101 7 1 . 7 4 1
68 4 3 1 6 7 8 8 1 6 7 3 9 1 66 9 1 1 66 1 9 1
6 2 7 8 1 6 2 2 8 1 6 1 5 3 1 6 0 9 6 1 6 0 . 5 4 1
5 6 7 0 1 5 5 9 8 1 ' 5 5 4 8 1 5 4 4 7 1 5 4 . 0 3 1
5 0 4 4 1 4 9 5 3 1 4 8 7 4 1 4 8 4 7 1 4 7 . 8 4 1
4 3 6 6 1 4 3 2 8 1 4 2 7 6 1 4 2 2 6 1 4 1 . 5 4 1
3 9 0 8 1 3 8 1 3 1 3 8 1 9 1 3 7 6 3 1 3 7 . 4 4 1
3 5 2 3 1 3 4 . 6 4 1 3 4 3 8 1 3 4 0 5 1 3 4 . 4 4 1
3 2 7 1 1 3 2 9 4 1 3 2 4 4 1 3 2 3 7 1 3 1 . 7 6 1
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3 1 . 8 7 1  3 0 . 7 7 1  3 0 . 9 0 1  3 0 . 9 7 1  3 0 . 8 5 1  3 0 . 0 1 1  2 9 . 9 2 1  3 0 . 9 8 1  3 1 . 1 6 1  3 0 . 1 0 1
2 9 . 6 4 1  2 9 . 5 8 1  2 9 . 6 2 1  3 0 . 3 9 1  2 9 . 9 8 1  2 9 . 0 5 1  2 9 . 5 4 1  2 9 . 2 5 1  2 8 . 8 6 1  2 9 . 0 5 1
2 8 . 4 1 1  2 8 . 2 8 1  2 8 . 3 6 1  2 8 . 0 6 1  2 7 . 5 5 1  2 7 . 7 5 1  2 7 . 7 3 1  2 7 . 3 2 1  2 7 . 1 5 1  2 6 . 9 9 1
2 7 . 2 5 1  2 7 . 6 8 1  2 6 . 7 3 1  2 6 . 5 7 1  2 7 . 2 9 1  2 6 . 7 4 1  0  0  0  0
TRTU6.OBVN1-QUICKCURE
8 5 0 7 1 8 4 . 5 8 1 8 4 . 1 4 1 8 3 6B 1 8 3 2 3 1 8 2 . 7 0 1 8 2 . 1 5 1 8 1 . 7 1 1 8 1 1 3 1 8 0 5 4 1
7 9 9 9 1 7 9 . 3 6 1 7 8 . 8 2 1 7 8 121 7 7 4 9 1 7 6 7 8 1 7 6 . 0 3 1 7 5 . 1 7 1 7 4 5 3 1 7 3 7 1 1
7 2 9 1 1 7 2 121 7 1 . 3 8 1 7 0 5 4 1 6 9 5 5 1 68 . 7 3 1 6 7 . 8 6 1 66 . 7 3 1 6 5 8 2 1 6 4 9 5 1
6 3 9 2 1 6 2 8 4 1 6 1 . 7 3 1 6 0 8 7 1 5 9 5 9 1 5 8 4 3 1 5 7 . 4 8 1 5 6 .211 5 4 9 4 1 5 4 0 8 1
5 3 1 4 1 5 2 0 6 1 5 1 111 5 0 O i l 4 9 O i l 4 8 . 1 9 1 4 7 . 7 2 1 4 6 . 2 5 1 4 5 9 5 1 4 4 8 8 1
4 4 4 2 1 4 4 2 3 1 4 3 4 8 1 4 2 9 3 1 4 2 1 6 1 4 2 201 4 3 . 7 1 1 4 0 . 1 5 1 4 0 3 4 1 4 0 2 3 1
3 9 3 4 1 3 9 3 3 1 3 8 7 0 1 3 8 2 7 1 3 8 4 5 1 3 7 8 3 1 3 7 . 3 7 1 3 7 . 3 2 1 3 6 5 9 1 3 6 3 9 1
3 5 8 3 1 3 5 4 3 1 3 5 561 3 5 4 1 1 3 4 8 9 1 3 4 . 7 6 1 3 4 . 1 5 1 3 4 . 0 8 1 3 4 9 7 1 3 4 6 3 1
3 4 2 3 1 3 3 4 8 1 3 3 8 6 1 3 2 . 7 8 1 3 3 7 1 1 3 3 121 3 2 . 6 6 1 3 3 . 5 4 1 3 3 .101 3 1 7 0 1
3 1 8 9 1 3 2 3 5 1 3 0 8 5 1 3 2 . 1 4 1 3 2 0 9 1 3 0 . 3 3 1 3 1 .021 3 0 , 6 8 1 3 1 . 3 8 1 2 9 8 7 1
3 0 101 2 9 5 1 1 2 9 6 6 1 3 0 . 7 2 1 2 9 7 9 1 2 9 9 4 1 2 9 . 4 2 1 3 0 3 9 1 2 9 . 4 6 1 2 8 7 9 3
2 9 201 2 8 9 6 1 2 8 6 8 1 2 8 5 0 1 2 8 121 2 7 8 0 1 2 7 . 5 1 1 2 7 4 6 1 2 7 . 8 3 1 2 6 9 9 1
2 7 001 2 6 8 0 1 2 6 4 0 1 2 7 . 5 5 1 2 7 4 0 1 2 7 . 211 2 7 221 2 6 8 6 1 2 5 . 8 5 1 2 6 0 9 1
2 5 4 9 1 2 5 7 7 1 2 5 201 2 5 3 3 1 2 4 2 5 1 2 5 . 1 3 1 2 5 . 6 3 1 2 5 . 7 6 1 2 4 . 7 8 1 2 4 5 8 1
2 4 9 2 1 2 4 3 8 1 2 5 3 1 1 2 4 7 8 1 2 5 3 5 1 2 4 7 6 1 0 0 0 0
T R T # 6 , 0 B V H 2 - Q U I C K C U R E
8 4 . 7 5 1 8 4 2 5 1 8 3 7 2 1 8 3 . . 2 4 1 8 2 7 1 1 8 2 1 6 1 8 1 6 3 1 8 1 1 9 1 8 0 5 4 1 7 9 8 4 1
7 9 . 2 3 1 7 8 6 1 1 7 7 8 9 1 7 7 2 6 1 7 6 4 0 1 7 5 7 3 1 7 4 9 5 1 7 4 101 7 3 1 8 1 7 2 2 6 !
7 3 . 4 8 1 7 0 4 9 1 6 9 5 7 1 68 5 4 1 6 7 5 8 1 66 6 5 1 6 5 7 8 1 6 4 6 3 1 6 3 2 3 1 6 2 3 0 1
6 1 . 3 7 1 6 0 6 7 3 5 9 0 9 1 5 8 2 4 1 5 7 2 4 1 5 6 0 7 1 5 4 7 1 1 5 4 1 5 1 5 2 6 0 1 5 2 0 5 1
5 0 . 7 2 1 4 9 4 3 1 4 8 8 4 1 4 8 0 7 1 4 6 6 8 1 4 6 0 6 1 4 5 4 1 1 4 4 7 6 1 4 3 6 9 1 4 3 121
4 2 . 5 9 1 4 2 O i l 4 1 5 8 1 4 0 8 0 1 4 0 5 3 1 3 9 4 5 1 3 9 9 4 1 3 8 6 8 1 3 8 0 3 1 3 8 7 6 1
3 7 . 7 0 1 3 7 3 4 1 3 7 1 6 1 3 7 001 3 6 0 7 1 3 5 3 5 1 3 5 . 2 7 1 3 5 3 2 1 3 4 6 6 1 3 4 8 1 1
3 4 . 4 3 1 3 4 1 5 1 3 3 9 8 1 3 3 6 7 1 3 3 221 3 3 5 4 1 3 2 8 5 1 3 3 3 8 1 3 2 5 8 1 3 2 9 4 1
3 1 . 9 5 1 3 2 4 5 3 3 2 3 0 1 3 1 9 5 1 3 1 5 3 1 3 1 9 0 1 3 1 5 2 1 3 1 1 6 1 3 1 3 9 1 3 0 5 3 1
3 0 6 9 1 3 0 9 7 1 2 9 7 0 1 3 0 7 0 1 2 9 7 6 1 3 0 5 7 1 3 0 1 6 1 2 9 5 3 1 2 9 4 1 1 2 9 5 9 1
2 8 . 5 2 1 2 8 101 2 8 4 2 1 2 8 0 8 1 2 8 5 1 1 2 8 5 2 1 2 8 001 2 8 6 7 1 2 7 9 7 1 2 8 4 7 1
2 9 0 5 1 2 7 8 5 1 2 7 3 4 1 2 7 5 0 1 2 7 1 7 1 2 6 3 9 1 2 7 001 2 6 7 3 1 2 6 3 3 1 2 7 1 4 1
2 6 4 0 1 2 6 7 9 1 2 6 9 8 1 2 6 1 9 1 2 5 9 2 1 2 5 2 4 1 2 5 7 8 1 2 6 1 7 1 2 4 8 4 1 2 6 O i l
2 5 . 6 3 1 2 5 2 5 1 2 5 001 2 4 3 4 1 2 5 2 3 1 2 5 5 0 1 2 4 7 0 1 2 4 121 2 4 9 3 1 2 3 7 1 1
2 4 . 3 4 1 2 4 3 6 1 2 4 9 0 1 2 4 4 8 1 2 4 211 2 4 3 3 1 0 0 0 0
T R T K 7 , 0 S V B 1 - C O N S E R V I T
8 5 . 6 3 1 8 5 221 8 4 8 1 1 8 4 4 1 1 8 4 0 6 1 8 3 6 0 1 8 3 . 1 6 1 8 2 . 6 9 1 8 2 . 3 4 1 8 1 . 8 3 1
8 1 . 3 5 1 8 0 8 4 1 8 0 3 9 1 7 9 9 1 1 7 9 3 0 1 7 8 7 7 1 7 8 . 1 4 1 7 7 . 6 2 1 7 6 . 9 5 1 7 6 . 4 1 1
7 5 . 7 3 1 7 5 101 7 4 5 4 1 7 3 7 0 1 7 3 O i l 7 2 3 4 1 7 1 . 5 2 1 7 0 . 9 1 1 6 9 . 8 7 1 6 9 . 1 8 1
6 8 . 4 1 1 6 7 5 4 1 66 6 6 1 6 5 6 8 1 6 4 9 8 1 6 3 8 0 1 6 3 . 0 5 1 6 2 . 2 9 1 6 0 . 9 7 1 6 0 . 3 3 1
5 9 . 2 0 1 5 7 8 8 1 5 7 2 9 1 5 6 5 1 1 5 5 3 2 1 5 4 1 3 1 5 3 . 1 0 1 5 2 . 9 8 1 5 1 . 4 3 1 5 1 . 1 0 1
5 0 . 0 6 1 4 9 2 7 1 4 8 1 8 1 4 6 9 3 1 4 6 6 3 1 4 5 4 8 1 4 5 . 0 2 1 4 4 . 5 0 1 4 3 . 5 0 1 4 2 . 8 3 1
4 1  . 7 1 1 4 0 9 6 1 4 0 201 4 0 221 3 9 9 6 1 3 9 6 9 1 3 9 . 1 7 1 3 8 . 4 2 1 3 7 . 9 3 1 3 7 . 5 1 1
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36.591 36.433 35 .901 36 161 35
33.601 33.641 33 2B1 33 261 33
30.891 31.641 31 311 31 491 31
29.711 29.431 29 301 29 76 J 29
26.621 28.391 27 491 26 111 27
27.091 27.081 26 211 26 491 26
TRT87, 0BV*2-C0NSERVIT
86 .201 85 811 85 313 84 891 84.
81 .511 80 923 80 301 79 691 79.
74 .931 74 o n 73 141 72 251 71.
£5 .551 £4 571 63 201 62 511 61.
55 .051 54 201 53 581 52 481 53 .
47 .571 46 471 46 431 45 401 44.
42 .351 41 451 41 343 40 821 40.
39 .381 36 953 38 471 37 691 37.
36 .201 36 511 36 121 35 111 36.
34 .721 34 301 34 271 34 093 33.
22 .321 32 401 31 871 32 131 31 .
30 .721 31 513 30 901 29 641 30.
29 .681 29 321 29 071 29 801 29.
TRT*e,OBV«1-BRUSH+QU1CKCURE
e5.271 84.621 84.021 83 491 82
?9.iei 78.511 77.741 76 961 76
71.141 70.073 69.143 £8 281 67
61.211 £0.361 59.311 SB 351 57
51.553 50.481 50.001 46 831 48
44.971 44.771 43.541 43 161 43
39.871 40.371 39.273 40 001 39
38.151 36.671 37.051 36 781 36
35.501 34.921 35.453 35 421 34
33.671 33.201 32.551 33 131 32
30.901 31.361 31.091 31 311 30
30.581 29.e£l 29.761 29 411 29
2 7 . 6 2 1 2 9 . 0 0 1 28.1*1 28 o n 27
TRT48,0By«2-BRUSH+QUlCKCURE
85 .551 85 071 84 573 84 121 83.
80 .791 80 ,223 79 691 79 051 78.
74 .581 73 821 73 001 72 351 73 .
66 ,711 66 .101 64 661 £4 221 63.
57 .e3i 57 .261 55 821 55 231 54.
49 .921 48 .641 47 481 47 341 45.
42 071 41 161 41 581 40 961 40.
37 271 37 361 36 591 36 381 36.
34 131 34 531 33 681 34 021 33.
34 801 35 381 34.371 34.771 33.531
33 351 33 281 32.571 33.221 32.171
30 391 31 001 30.711 29.611 30.071
29 671 29 161 29.641 29.131 29.161
27 191 27 391 27.201 27.081 27.671
26 311 0 0 0 0
84 021 83.561 83.091 82.571 82.051
78 371 77.731 77.051 76.411 75.521
70 411 69.711 68.741 67.631 66.591
60 181 59.461 58.071 56.881 55.911
50 711 49.961 49.161 48.281 47.701
44 311 43.891 43.591 42.941 42.631
40 611 39.621. 3 ® 1 39.451 38.991
36 881 36.791 37.441 36.981 36.601
35 871 35.331 35.231 35.291 35.001
32 901 32.871 32,931 32.991 33.061
31 741 31.721 32.241 31.591 31.511
30 061 29.991 29.551 29.631 30.541
28 991 0 0 0 0
82 491 81 841 81 221 80 '531 79 881
75 401 74 591 73 £31 72 771 71 BE 1
66 281 65 331 £4 341 63 491 62 54 3
56 111 55 591 54 341 53 09] 52 253
47 681 46 891 46 111 45 741 45 061
42 391 42 021 41 591 41 251 40 661
38 701 39 291 38 131 38 171 37 .703
36 111 36 071 35 711 36 511 35 271
34 411 34 081 34 231 34 601 34 .381
32 491 32 051 31 £01 31 611 31 .461
30 781 30 801 30 741 30 351 29 .891
29 131 28 771 28 851 28 881 28 .031
27 241 27 931 27 361 26 401 26 521
83.231 82.731 62 341 81 831 81.221
77.831 77.381 76 611 75 961 75.241
70.783 70.221 69 251 68 611 67.651
£2.621 61.261 60 441 59 421 58.741
53.501 52.621 51 771 50 681 49.871
45.781 44.831 44 611 43 531 43.011
39.301 38.921 39 451 38 051 37.351
35.511 35.521 35 661 35 081 34.691
33.611 32.881 32 841 33 5B1 31.991
421
171
511
£31
181
161
451
131
431
501
£11
981
771
7£1
031
991
831
931
O i l
971
1 £1
281
291
411
301
271
o n
i l l
BBl
361
201
961
661
541
611
2B1
221
801
721
421
251
167
32.861 32.191 31.381 31.441 31.331
29.611 29.601 29.391 30.021 29.371
29.261 28.191 27.111 28.301 27.531
26.601 26.821 26.931 27.231 27.331
25.491 25.191 25.321 24.831 24.121
24.101 23.531 24.341 23.301 23.971
TRT89,DBVfil -CRUSHlNG&BRUSHING+tJUl CKCURE
85.641 85.091 84.611 84.081 83.631
80.291 79.601 79.011 78.211 77.461
72.771 71.911 70.911 70.061 69.081
62.89] 61.611 60.431 59.281 58.231
51.263 49.701 48.191 47.401 46.381
41.951 40.871 40.501 38.961 39.031
35.771 35.761 35.191 34.001 34.101
31.211 30.491 31.271 30.051 30.311
28.501 28.091 27.721 28.031 27.681
26.271 26.621 25.761 26.151 25.141
TRT«9,0BU«2-CRUSH1NG&BRUSHJNG+QUI CKCURE
85.351 84.801 84.281 83.741 83.271
79.981 79.463 78.731 78.033 77.551
73.291 72.453 71.701 70.773 69.921
64.721 63.791 62.821 62.061 61.041
54.191 53.211 51.841 50.481 49.581
43.593 42.761 42.251 40.531 29.463
25.551 34.271 34.241 33.281 32.771
30.741 29.901 29.611 29.821 29.353
27.951 27.393 27.201 27.341 27.051
25.493 25.791 24.741 24.011 25.001
TRTH10,0BU81-FLAIL+OUICKCURE
86.371 85.841 85.451 84.971 84.551
81.531 81.001 80.321 79.811 79.101
74.631 74.231 73.431 72.511 71.711
66.411 65.273 64.621 63.241 62.101
56.021 54.581 53.983 53.021 51.741
46.861 46.061 45.331 44.801 43.521
39.971 39.741 38.983 39.021 '38.503
35.831 36.021 35.611 35.781 34.841
33.671 33.671 33.971 32.761 33.281
32.151 31.951 31.151 31.661 31.381
29.521 29.451 0 0 0 0 0 0 0 0
30.841 31.521 30.841 30.391 30.271
28.971 29.051 28.851 29.521 29.023
28.191 27.041 27.731 26.773 27.931
26.991 26.163 26.281 24.941 25.681
24.721 24.361 23.841 24.051 23.331
0 0 0 0 0
83.151 82.521 82.001 81.491 80.901
76.841 75.991 75.133 74.501 73.531
68.071 67.201 65.931 64.831 63.861
56.881 55.391 54.521 53.111 51.931
45.711 44.491 43.791 42.761 42.431
38.401 37.291 37.141 36.271 36.151
33.461 32.681 32.951 31.791 31.741
29.681 30.311 29.131 29.871 28.921
26.641 27.641 27.081 26.771 26.921
25.371 25.401 25.331 23.491 0
82.701 82.171 81.681 81.081 80.631
76.881 76.081 75.371 74.671 73.921
69.211 68.281 67.491 66.661 65.821
59.981 58.591 57.621 56.531 55.501
48.231 47.661 46.871 45.531 44.691
39.041 38.031 36.311 36.631 35.683
32.383 31.221 31.581 31.361 33.681
28.991 27.941 27.341 27.241 27.761
25.881 26.091 25.731 25.971 25.901
23.711 23.901 23.721 23.7B1 0
84.041 63.651 63.161 82.661 82.121
78.521 77.901 77.091 76.411 75.711
70.721 70.103 69.191 68.291 67.353
61.231 60.243 59.001 57.731 56.761
50.921 49.693 49.201 48.501 47.291
43.353 42.081 41.831 42.021 41.231
38.501 38.093 37.953 37.351 37.041
35.031' 34.441 34.551 34.051 33.701
33.391 31.941 32.411 32.561 32.013
30.311 30.091 31.351 30.381 29.731
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T R T *  1 0 ,  0 B V U 2 - F L A 1  L *  0 U 1  C K C U R E
8 5 . 6 9 1 8 5 . 1 7 1 8 4 . 7 2 1 8 4 . 1 8 1 8 3 . 6 7 1
B O . 0 9 1 7 9 . 5 3 1 7 8 . 8 0 1 7 7 . 9 5 1 7 7 . 2 7 1
7 2 . 1 7 1 7 1 . 3 6 1 7 0 . 3 6 1 6 9 . 4 3 1 6 8 . 6 1 1
6 2 . 1 8 1 6 1 . 0 4 1 5 9 . 8 1 1 5 8 . 7 1 1 5 7 . 6 4 1
5 0 . 6 1 1 4 9 . 6 4 1 4 9 . 1 8 1 4 7 . 7 3 1 4 7 . 4 7 1
4 4 . 0 9 1 4 3 . 2 6 1 4 2 . 4 7 1 4 1 . 9 3 1 4 2 . 1 6 1
3 8 . 9 6 1 3 8 . 6 1 1 3 8 . 2 6 1 3 8 . 1 5 1 3 7 . 7 5 1
3 6 . 5 1 1 3 5 . 7 1 1 3 5 . 5 7 1 3 5 . 6 0 1 3 5 . 0 4 1
3 4 . 0 3 1 3 3 . 3 8 1 3 3 . 0 2 1 3 3 . 2 2 1 3 2 . 8 2 1
3 2 . 2 7 1 3 1 . 7 7 1 3 1 . 5 4 1 3 0 . 9 7 1 3 0 . 6 4 1
2 9 . 9 7 1 2 9 . 7 3 1 2 9 . 5 7 1 2 8 . 9 7 1 2 9 . 7 0 1
2 7 . 9 7 1 2 8 . 0 5 1 2 7 . 2 1 1 2 7 . 6 3 1 2 8 . 1 3 1
2 7 . 0 0 1 2 6 . 5 1 1 2 6 . 6 3 1 2 7 . 1 9 1 2 5 . 8 7 1
8 3 . 1 3 1 8 2 . 6 6 1 8 1 . 9 6 1 8 1 . 4 0 1 8 0 . 7 9 1
7 6 . 4 4 1 7 5 . 6 2 1 7 4 . 8 1 1 7 4 . 0 6 1 7 3 . 1 7 1
6 7 . 4 8 1 6 6 . 3 8 1 6 5 . 4 6 1 6 4 . 1 5 1 6 3 . 3 1 1
5 6 . 7 0 1 5 5 . 2 8 1 5 4 . 2 1 1 5 3 . 1 5 1 5 1 . 8 8 1
4 6 . 4 5 1 4 6 . 2 6 1 4 5 . 6 0 1 4 4 . 5 8 1 4 4 . 3 8 1
4 1 . 1 4 1 4 1 . 2 9 1 4 0 . 3 9 1 ' 3 9 . 5 5 1 3 9 . 5 2 1
3 7 . 8 9 1 3 7 . 5 6 1 3 7 . 1 0 3 3 6 . 9 4 1 3 6 . 7 0 1
3 4 . 0 5 1 3 4 . 6 7 1 3 4 . 8 1 1 3 4 . 1 6 1 3 3 . 5 6 1
3 2 . 9 3 1 3 2 . 7 2 1 3 2 . 2 7 1 3 2 . 1 7 1 3 1 . 9 9 1
3 0 . 9 8 1 3 0 . 2 2 1 3 0 . 4 7 1 3 0 . 0 1 1 2 9 . 7 2 1
2 9 . 1 8 1 2 9 . 2 5 1 2 9 . 5 4 1 2 8 . 8 4 1 2 9 . 2 3 1
2 6 . 6 5 1 2 6 . 9 2 1 2 7 . 1 1 1 2 6 . 7 5 1 2 7 . B 2 1
2 5 . 8 5 1 0 0 0 0
TRTD11 j Q B U t t l - 1 M T E R M E S H I N B  R U B B E R * 8U i C K C U R E
8 6 . 2 7 1 8 5 . 7 0 1 8 5 . 2 3 1 8 4 . 7 6 1 8 4 . 2 4 1
8 1 . 0 6 1 8 0 . 3 1 1 7 9 . 7 0 1 7 9 . 1 6 1 7 8 . 4 5 1
7 3 . 8 1 1 7 3 . 1 1 1 7 2 . 3 1 1 7 1 . 5 0 1 7 0 . 6 4 1
6 4 . 6 6 1 6 3 . 6 2 1 6 2 . 5 2 1 6 1 . 8 1 1 6 0 . 2 9 1
5 3 . 5 8 1 5 2 . 2 5 1 5 1 . 4 4 1 5 0 . 4 0 1 4 9 . 2 5 1
4 3 . 6 1 1 4 2 . 4 4 1 4 2 . 0 7 1 4 1 . 2 4 1 4 0 . 4 2 1
3 6 . 3 0 1 3 5 . 5 9 1 3 5 . 6 1 1 3 3 . 9 6 1 3 4 . 2 9 1
3 1 . 9 4 1 3 1 . 4 5 1 3 0 . 9 5 1 3 1 . 0 9 1 2 9 . 9 0 1
2 9 . 3 3 1 2 8 . 7 0 1 2 8 . 6 7 1 2 7 . 8 5 1 2 7 . 6 0 1
8 3 . 7 8 1 8 3 . 2 1 1 e 2 . 7 4 1 8 2 . 1 7 1 8 1 . 6 6 1
7 7 . 6 8 1 7 6 . 9 1 1 7 6 . 3 1 1 7 5 . 4 7 1 7 4 . 6 4 1
6 9 . 7 0 1 6 8 . 8 2 1 6 7 . 6 1 1 6 6 . 8 7 1 6 5 . 7 7 1
5 8 . 9 4 1 5 8 . 3 7 1 5 7 . 2 2 1 5 6 . 0 4 1 5 4 . 4 8 1
4 8 . 3 5 1 4 7 . 3 8 1 4 5 . 9 7 1 4 4 . 8 7 1 4 4 . 3 1 1
3 9 . 7 2 1 3 8 . 3 6 1 3 8 . 2 0 1 3 7 . 0 0 1 3 6 . 5 5 1
3 3 . 8 1 1 3 3 . 0 8 1 3 3 . 0 9 1 3 2 . 9 8 1 3 2 . 1 0 1
3 0 . 0 3 1 3 0 . 8 9 1 2 9 . 2 0 1 2 9 . 2 8 1 2 9 . 0 5 1
0 0 0 0 0
T R T t l l  1 . O B V M 2 - I N T E R M E S H I N G  R U B B E R + Q U 1  C K C U R E
8 6 . 3 1 1 8 5 . 8 3 1 8 5 . 3 5 1 8 4 . 9 0 1 8 4 . 5 0 1
8 1 . 5 3 1 8 0 . 8 9 1 8 0 . 2 9 1 7 9 . 7 5 1 7 9 . 1 5 1
7 4 . 8 5 1 7 4 . 1 6 1 7 3 . 6 0 1 7 2 . 6 6 1 7 1 . 9 9 1
6 7 . 4 8 1 6 6 . 4 1 1 6 5 . 8 0 1 6 4 . 9 5 1 6 3 . 7 4 1
5 8 . 6 6 1 5 7 . 3 5 1 5 6 . 2 7 1 5 5 . 5 7 1 5 4 . 5 3 1
4 9 . 4 0 1 4 8 . 6 9 1 4 7 . 7 6 1 4 7 . 5 5 1 4 5 . 9 1 1
4 1 . 4 8 1 4 0 . 3 7 1 4 0 . 0 1 1 3 9 . 6 1 1 3 8 . 6 7 1
3 5 . 0 5 1 3 4 . 3 2 1 3 3 . 5 9 1 3 3 . 7 9 1 3 2 . 8 6 1
3 0 . 5 1 1 3 1 . 0 7 1 3 0 . 2 7 1 3 0 . 7 5 1 2 9 . 0 8 1
8 4 . 0 2 1 8 3 . 5 6 1 8 3 . 0 7 1 8 2 . 5 5 1 8 1 . 9 9 1
7 8 . 4 3 1 7 7 . 6 7 1 7 7 . 1 0 1 7 6 . 4 5 1 7 5 . 7 8 1
7 1 . 1 7 1 7 0 . 4 1 1 6 9 . 7 9 1 6 8 . 8 3 1 68.111
6 2 . 7 8 1 6 2 . 0 7 1 6 1 . 2 0 1 6 0 . 1 0 1 5 9 . 4 8 1
5 3 . 8 3 1 5 2 . 8 1 1 5 2 . 0 0 1 5 1 . 5 8 1 5 0 . 1 7 1
4 5 . 5 9 1 4 4 . 2 6 1 4 4 . 2 4 1 4 3 . 1 9 1 4 1 . 9 8 1
3 8 . 0 4 1 3 7 . 7 4 1 3 7 . 2 7 1 3 5 . 5 2 1 3 5 . 2 7 1
3 2 . 7 8 1 3 2 . 4 9 1 3 1 . 5 7 1 3 2 . 0 5 1 : i . 3 0 1
0 0 0 0 0
7 R T # 1 2 , O B V M 1 - B R U S H * C O N S E R V I T
8 5 . 4 9 1 8 4 . 9 1 1 8 4 . 4 3 1 8 3 . 8 4 1 8 3 . 3 2 1
7 9 . 9 5 1 7 9 . 3 2 1 7 8 . 7 0 1 7 8 . 0 2 1 7 7 . 4 5 1
7 2 . 8 9 1 7 2 . 0 4 1 7 1 . 3 0 1 7 0 . 6 2 1 6 9 . 6 8 1
6 4 . 3 6 1 6 3 . 4 9 1 6 2 . 5 8 1 6 1 . 8 9 1 6 0 . 8 7 1
5 5 . 6 1 1 5 5 . 0 0 1 5 4 . 0 7 1 5 3 . 2 0 1 5 1 . 9 5 1
4 8 . 9 4 1 4 8 . 0 1 1 4 7 . 5 5 1 4 6 . 7 8 1 4 6 . 5 0 1
5 1 . 2 5 1 4 2 . 9 3 1 4 3 . 5 5 1 5 0 . 2 8 1 4 1 . 8 3 1
8 2 . 8 2 1 8 2 . 3 2 1 8 1 . 7 0 1 8 1 . 1 5 1 8 0 . 6 0 1
7 6 . 6 9 1 7 6 . 0 3 1 7 5 . 2 0 1 7 4 . 4 7 1 7 3 . 8 2 1
6 8 . 9 0 1 6 7 . 9 6 1 6 7 . 2 0 1 6 6 . 0 9 1 6 5 . 4 5 1
5 9 . 9 6 1 5 8 . 8 8 1 5 7 . 9 7 1 5 6 . 9 9 1 5 6 . 4 s 1
5 1 . 6 5 1 5 1  . 1 1 1 5 0 . 4 9 1 4 9 . 5 5 1 4 9 . 4 7 1
4 5 . 6 6 1 4 5 . 4 7 1 4 4 . 5 4 1 4 4 . 3 9 1 5 3 . 1 9 1
4 9 . 3 5 1 4 8 . 3 3 1 4 1 . 2 0 1 4 0 . 6 3 1 3 9 . 5 4 1
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3 9 . 3 7 1 3 9 . 2 3 1 4 6 .001 4 5 . 3 0 1 4 4 . 8 8 1 3 B . 7 8 1 3 7 9 3 1 4 4 101 4 3 .221 4 3 111
3 7 5 5 1 4 2 £ 3 1 36 . 4 6 1 3 6 8 1 1 3 6 3 4 1 3 5 8 7 1 4 2 5 0 1 3 5 4 3 1 3 4 6 6 1 3 4 5 5 1
4 1 5 5 1 3 5 1 5 3 3 4 1 4 1 3 4 1 4 1 3 4 1 7 1 3 9 9 4 1 3 3 1 6 1 3 3 4 1 1 3 9 1 7 1 3 2 9 B 1
3 2 211 3 2 3 2 3 3 1 ■ 9 8 1 3 2 2 8 1 3 1 4 0 1 3 3 9 5 1 3 1 2 4 1 3 2 5 2 1 3 3 8 5 1 3 2 3 7 1
3 1 7 4 1 3 0 £ 5 1 3 0 £ 8 1 2 9 4 9 1 2 9 8 1 1 2 9 9 9 1 2 9 1 7 1 2 8 £ 4 1 2 9 3 5 1 2 9 5 0 1
2 8 5 0 1 2 8 211 2 8 9 8 1 2 8 2 7 1 2 3 5 4 1 2 8 8 8 1 2 8 0 9 1 2 8 4 4 1 2 7 5 3 1 2 7 3 7 1
2 7 0 6 1 2 7 4 9 1 2 6 7 6 1 2 5 9 7 1 2 6 201 2 6 5 9 1 2 6 1 5 1 2 5 5 5 1 2 6 4 2 1 2 5 8 1 1
2 5 9 8 1 2 5 8 5 1 2 6 0 3 1 2 6 5 2 1 2 4 9 4 1 0 0 0 0 0
T R T S 1 2 , D B V # 2 - B R U S H + C 0 N S E R V I T
8 5 . 2 7 1 8 4 6 9 1 8 4 1 8 1 8 3 6 3 1 8 3 0 6 1 8 2 5 4 1 8 1 9 4 1 8 1 3 7 1 8 0 6 7 1 8 0 001
7 9 , 3 5 1 7 8 5 4 1 7 7 7 3 1 7 6 8 9 1 7 6 1 8 1 7 5 4 3 1 7 4 4 6 1 7 3 5 0 1 7 2 4 3 1 7 1 1 8 1
7 0 . 0 6 1 68 2 5 1 6 7 6 8 1 £6 8 8 1 6 5 6 7 1 6 4 7 2 1 6 3 8 7 1 6 3 2 8 1 6 2 1 4 1 6 0 9 5 1
6 0 . 5 3 1 5 9 1 4 1 5 8 1 4 1 5 6 8 4 1 5 6 1 3 1 5 5 4 1 1 5 4 2 3 1 5 3 4 4 1 5 1 8 8 1 5 1 1 3 1
S O . 5 5 3 4 9 1 7 3 4 8 5 2 1 4 7 7 8 1 4 7 4 2 1 4 6 4 7 1 4 5 3 9 1 44 7 3 1 4 4 6 2 1 4 3 8 8 1
4 2 . 9 0 1 4 3 0 9 1 4 2 5 7 1 4 1 5 2 1 4 1 9 6 1 4 0 7 3 1 4 0 7 5 1 4 0 0 8 1 3 9 6 7 3 3 9 8 3 1
3 8 . 7 6 1 3 7 9 5 1 3 8 4 3 1 3 7 8 6 1 3 6 6 2 1 3 7 1 4 1 3 7 3 4 1 3 6 1 9 1 3 6 0 7 1 3 6 3 2 1
3 5 . 8 2 3 3 5 2 4 3 3 5 3 8 1 3 5 0 4 1 3 4 £21 3 4 4 2 1 3 4 0 6 1 . 3 4 0 7 1 3 4 001 3 3 3 0 1
3 3 101 3 3 0 6 1 3 2 8 1 1 3 2 6 0 1 3 2 7 6 1 3 1 8 7 3 3 2 1 8 1 3 2 7 6 1 3 1 8 0 1 3 1 4 8 1
3 1 3 2 1 3 2 0 4 1 3 1 111 3 1 1 9 1 3 1 4 9 1 3 0 5 5 1 3 0 3 8 1 2 9 6 8 1 3 0 0 3 1 2 9 7 0 1
2 9 . 8 1 1 2 8 8 1 1 3 0 001 3 0 0 2 3 2 9 £ 3 1 2 9 3 9 3 2 9 3 0 3 2 8 5 2 1 2 8 7 8 1 2 9 4 7 1
2 8 . 0 4 1 2 8 O i l 2 8 2 9 1 2 6 8 1 1 2 7 8 6 1 2 7 1 9 1 2? 5 8 3 2 6 9 4 1 2 7 5 8 1 2 6 5 3 1
2 7 . 201 2 6 7 3 1 2 6 5 2 1 2 6 4 4 1 2 7 4 4 1 2 6 £ 6 1 2 6 2 4 1 2 6 0 6 1 2 6 8 0 1 2 5 8 6 1
2 5 . 6 4 1 2 5 3 4 1 2 5 2 6 1 2 4 3 3 1  ' 2 4 4 8 1 2 5 , 1 5 1 2 4 5 5 1 2 4 . 1 6 1 2 5 4 9 1 2 4 211
2 4 4 3 1 2 4 8 9 3 2 4 6 6 1 2 4 4 9 3 2 4 0 4 1 6 0 0 0 0
T R T 8 3 3 , O B V «  1 - C R U S H I N G ! . B R U S H I N G * C O N S E R V I T
8 5 . 7 9 1 8 5 . 1 7 1 8 4 6 2 1 8 4 1 7 1 8 3 6 4 1 8 3 3 0 1 8 2 6 1 1 8 1 9 7 1 8 1 4 2 1 8 0 7 7 1
8 0 . 1 7 1 7 9 . 4 8 1 7 8 8 2 1 7 8 001 7 7 3 3 1 7 6 5 9 1 7 5 6 7 1 7 4 9 6 1 7 4 1 7 1 7 3 1 6 1
7 2 4 2 1 7 1 . 7 2 1 7 0 8 3 1 6 9 8 7 1 6 9 0 7 1 68 0 9 1 6 7 3 7 1 66 3 0 1 £ 5 4 7 3 6 4 3 9 1
£ 3 5 6 1 £2 . 7 2 1 £1 5 9 1 £0 7 4 1 5 9 7 6 1 5 8 8 1 1 5 7 9 7 1 5 6 8 7 1 5 5 9 5 1 5 4 7 6 1
5 4 4 2 1 5 2 . 9 5 1 5 2 0 3 1 5 0 9 7 3 4 9 8 2 1 4 9 6 0 1 4 8 5 2 1 4 7 0 4 1 4 6 3 8 1 4 6 ,021
4 5 O i l 4 4 . 4 8 1 4 3 7 9 1 4 2 7 3 1 4 2 121 4 2 021 4 0 7 5 1 3 9 9 9 1 3 9 3 8 1 3 9 . 0 9 1
3 7 4 1 1 3 7 4 6 3 3 6 £ 5 1 3 6 0 4 1 ' 3 6 201 3 5 201 3 4 6 8 1 3 3 9 2 3 3 4 1 3 1 3 3 6 7 1
3 3 . 1 7 1 3 3 2 6 1 3 1 4 8 1 3 1 9 7 1 3 1 1 4 1 3 0 6 7 1 3 1 0 9 1 3 0 7 6 1 3 0 3 6 1 2 9 8 2 !
2 9 . 1 4 1 3 0 4 0 1 2 8 6 2 1 2 8 7 4 1 29 201 2 8 4 9 1 2 8 111 2e 9 3 3 2 7 4 1 1 2 7 7 0 1
2 7 . 121 2 6 . 7 7 1 2 7 3 9 1 2 7 4 4 1 2 5 6 3 1 2 5 8 8 1 2 6 3 8 1 2 5 4 2 1 2 5 3 0 3 0
T R T  8 1 3 , 0 B V # 2 - C R U S H I N G & B R U S H I N G + C O N S E R V I T
8 5 . 5 9 1 8 5 1 6 1 8 4 £ 5 1 8 4 2 9 1 8 3 7 5 3 8 3 . 3 6 1 8 2 9 4 1 8 2 3 9 1 8 1 . 9 3 1 8 1 . 3 6 1
8 0 . 8 8 1 8 0 2 9 1 7 9 8 9 1 7 9 1 9 1 7 8 6 4 1 7 7 . 9 5 1 7 7 3 9 1 7 6 6 9 1 7 6 . 1 7 1 7 5 . 4 0 1
7 4 . 5 8 1 7 3 9 8 1 7 3 2 4 1 7 2 6 3 1 7 1 7 0 1 7 0 . 9 9 1 7 0 3 4 1 6 9 4 0 1 6 8 . 5 9 1 £ 7 . 8 1 1
6 7 . 1 3 1 66 0 6 1 6 5 2 4 3 £ 4 7 1 1 6 3 7 5 1 6 2 . 7 4 1 £1 5 9 1 £1 121 6 0 . 2 0 3 5 9 . 2 9 1
5 8 . 1 5 1 5 7 5 0 1 5 6 2 3 1 5 5 4 6 1 5 4 7 5 1 5 4 . 0 3 1 5 2 8 5 1 5 2 3 8 1 5 1 . 5 8 1 5 0 . 8 8 1
5 0 . 1 6 1 4 9 0 3 1 4 8 4 5 1 4 7 5 4 1 4 7 5 1 1 4 6 . 0 2 1 4 6 101 4 4 5 6 1 ' 4 3 . 8 3 1 4 3 . 5 2 1
4 2 . 7 6 1 4 1 8 8 1 4 1 9 1 1 4 0 . 8 9 1 4 0 3 9 1 3 9 . 3 1 1 3 9 8 4 1 3 8 8 0 1 3 7 . 4 2 1 3 7 . 5 1 1
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3 6 . 7 1 1 3 5 . 9 5 1 3 5 . 8 0 1 3 4 . 9 4 1 3 4 . 7 6 1 3 4 . 5 5 1 3 3 . 7 2 1 3 4 . 0 7 1 3 2 . 9 4 3 3 2 . 5 1 3
3 2 . 9 1 1 3 2 . 3 9 1 3 1 . 7 3 3 3 1 . 6 4 1 3 1 . 2 1 1 3 0 . 9 3 1 3 0 . 5 3 1 3 0 . 9 9 1 2 9 . 8 1 1 2 9 . 4 8 1
2 9 . 0 0 1 2 9 . 5 2 1 2 8 . 7 0 1 2 9 . 1 3 1 2 8 . 4 3 1 2 8 . 6 2 1 2 7 . 4 0 1 2 8 . 0 8 1 2 7 . 2 2 1 2 6 . 9 6 1
2 6 . 2 0 1 2 6 . 3 3 1 0 0 0 0 0 0 0 0
T R T S 1 4 , O B V # 3 - F L A I L * C O N S E R V I T
8 4 . 6 7 1 8 4 . 0 9 1 8 3 . 6 0 1 8 3 . 1 3 1 8 2 . 5 8 1 8 2 . 1 5 1 8 1 . 5 0 1 8 0 . 9 7 1 8 0 , 4 6 1 7 9 . 8 7 1
7 9 . 2 3 1 7 8 . 5 9 3 7 8 . 0 3 1 7 7 . 2 8 1 7 6 . 6 5 1 7 6 . 0 3 1 7 5 . 1 8 1 7 4 . 6 2 1 7 3 . 8 5 1 7 3 . 1 1 1
7 2 . 4 3 1 7 1 . 6 7 1 7 0 . 7 4 1 7 0 . 0 8 1 6 9 . 2 0 1 6 8 . 4 0 1 6 7 . 7 3 1 6 6 . 7 9 1 6 6 . 0 8 1 6 4 . 9 9 1
6 4 . 3 3 1 6 3 . 5 5 1 6 2 . 8 0 1 6 1 . 8 9 1 6 0 . 5 9 1 5 9 . 8 9 1 5 8 . 8 9 1 5 8 . 3 5 1 5 6 . 9 7 1 5 6 . 2 9 1
5 5 . 8 1 1 5 4 . 8 5 1 5 4 . 0 3 1 5 2 . 9 2 1 5 2 . 2 4 1 5 1 . 5 0 1 5 0 . 3 8 1 5 0 . 0 4 1 4 9 . 1 1 1 4 8 . 2 8 1
4 7 . 8 3 1 4 7 . 2 5 3 4 6 . 0 2 3 4 5 . 3 2 1 4 5 . 1 7 1 4 4 . 3 2 3 4 3 . 4 5 1 4 2 . 6 2 1 4 1 . 8 9 1 4 1 . 9 4 1
4 1 . 3 8 1 4 0 . 4 2 1 4 0 . 3 4 1 3 9 . 4 8 1 3 9 . 4 0 1 3 8 . 1 4 1 3 7 . 5 3 1 3 6 . 6 3 1 3 7 . 2 0 1 3 6 . 3 1 1
3 6 . 6 6 1 3 6 . 1 0 1 3 5 . 8 4 1 3 5 . 4 7 1 3 4 . 6 7 1 3 5 . 4 3 1 3 5 . 3 0 1 3 4 . 2 8 1 3 4 . 5 3 1 3 4 , 3  9 1
3 4 . 4 . 4 1 3 3 . 6 3 1 3 3 . 6 3 3 3 2 . 8 7 1 3 3 . 0 0 1 3 2 . 8 4 1 3 2 . 3 9 3 3 3 . 4 6 3 3 2 . 4 0 1 3 2 . 8 4 1
3 4 . 1 4 3 3 4 . 2 3 1 3 4 . 5 9 1 3 4 . 4 2 1 3 4 . 5 2 1 3 4 . 9 9 1 3 4 . 0 3 1 3 2 . 8 3 3 3 2 . 9 0 1 3 0 . 6 5 1
2 9 . 6 3 1 2 9 . 5 8 1 2 9 . 2 6 1 2 9 . 0 4 1 2 9 . 9 6 1 2 8 . 3 8 1 2 8 . 6 8 1 2e . o e i 2 8 . 3 1 1 2 8 . 5 7 1
2 8 . 6 0 1 2 7 . 7 2 1 2 6 . 8 4 1 2 6 . 3 1 1 2 8 . 0 7 1 2 6 . 3 5 1 2 7 . 0 4 1 2 6 . 7 0 3 2 7 . 0 9 1 2 6 . 6 3 1
2 5 . 9 4 1 2 5 . 9 1 3 2 5 . 9 1 1 2 6 . 1 3 1 2 5 . 8 1 1 2 6 . 6 4 1 2 6 . 0 0 1 2 5 . 0 5 1 2 4 . 7 3 1 2 4 . 8 9 1
T R T # 1 4 , , 0 B V # 2 - F L A I L * C O N S E R V I T
8 4 . 7 3 1 8 4 . 1 4 1 8 3 . 5 6 1 8 3 . 0 8 1 8 2 . 4 6 1 8 1 . 9 4 1 8 1 . 3 2 1 8 0 . 6 6 1 8 0 . 0 5 1 7 9 . 3 2 1
7 8 . 6 2 1 7 7 . 8 2 1 7 7 . 1 4 1 7 6 . 3 6 1 7 5 . 4 8 1 7 4 . 4 8 1 7 3 . 5 9 1 7 2 . 7 5 1 7 1 . 6 4 1 7 0 . 6 9 1
6 9 . 5 4 1 6 8 . 6 9 1 6 7 . 5 1 3 6 6 . 3 0 1 6 5 . 2 3 1 6 4 . 5 1 1 6 2 . 9 9 1 6 1 . 9 0 1 6 0 . 9 0 1 5 9 . 8 0 1
5 8 . 6 9 1 5 7 . 8 5 1 5 6 . 6 8 1 5 5 . 5 5 1 5 4 . 5 6 1 5 3 . 7 2 1 5 2 . 2 9 1 5 1 . 9 8 1 5 0 . 9 1 1 5 0 . 5 7 1
4 9 . 4 8 1 - 4 8 . 7 0 1 4 8 . 0 5 1 4 7 . 2 7 3 4 6 . 3 6 1 4 5 . 8 1 1 4 5 . 4 9 1 4 4 . 3 8 1 4 4 . 2 0 1 4 3 . 8 3 1
4 4 . 0 7 1 4 3 . 2 1 1 4 1 . 7 1 3 4 1 . 6 8 1 4 1 . 8 8 1 4 1 . 2 0 1 4 0 . 3 6 1 3 9 . 6 1 1 3 9 . 2 2 1 3 9 . 2 3 1
3 9 . 6 5 1 3 8 . 4 6 1 3 8 . 7 3 3 3 8 . 4 2 1 3 7 . 2 2 1 3 7 . 1 9 1 3 6 . 7 9 1 3 7 . 4 6 1 3 6 . 1 6 1 3 6 . 2 0 1
3 5 . 6 5 1 3 5 . 6 5 3 3 5 . 9 9 1 3 5 . 8 1 1 3 5 . 1 7 1 3 4 . 7 4 1 3 4 . 4 7 1 3 4 . 2 2 1 3 4 . 8 7 1 3 4 . 2 1 1
3 4 . 2 8 1 3 3 . 6 4 1 3 3 . 7 1 1 3 2 . 7 9 1 3 2 . 9 3 1 3 2 . 6 5 1 3 3 . 5 8 1 3 3 . 5 4 1 3 2 . 1 6 1 3 1 . 8 6 1
3 2 . 3 7 1 3 2 . 5 1 1 3 1 . 3 4 1 3 1 . 0 3 1 3 0 . 9 4 1 3 1 . 8 1 1 3 0 . 7 2 1 3 0 . 9 8 1 3 0 . 9 2 1 3 0 . 7 4 1
3 0 . 1 7 3 2 9 . 6 5 1 2 9 . 5 1 1 3 0 . 0 2 1 3 0 . 2 0 1 2 8 . 9 1 1 2 9 . 9 1 1 2 9 . 4 4 1 2 9 . 4 6 1 2 9 . 2 9 1
2 9 . 4 8 1 2 8 . 3 6 1 2 8 . 4 2 1 2 8 . 1 4 1 2 7 . 7 7 1 2 7 . 4 1 1 2 7 . 6 8 1 2 7 . 3 3 1 2 7 . 6 0 1 2 7 . 5 5 3
2 7 . 2 6 1 2 7 . 2 8 1 2 6 . 4 0 1 2 7 . 1 9 1 2 7 . 2 4 1 2 7 . 0 6 1 2 6 . 7 7 1 2 6 . 9 9 1 2 6 . 7 1 1 2 5 . 9 5 1
2 6 . 6 0 1 2 5 . 1 1 1 2 5 . 3 8 3 2 5 . 4 0 1 2 5 . 0 0 1 2 5 . 2 5 1 2 5 . 7 9 1 2 6 . 0 2 1 2 4 . 7 8 1 2 5 . 4 2 1
2 4 . 7 1 1 2 5 . 5 9 1 2 5 . 2 9 1 2 5 . 4 0 1 2 4 . 2 5 1 0 0 0 0 0
T R T #  1 5 , O B V #  1 - I N T E R M E S H I N G  R U B B E R * C O N S E R V I T
8 5 . 9 4 1 8 5 . 3 9 1 8 5 . 0 2 3 8 4 . 5 5 1 8 4 . 0 9 1 . 8 3 . 6 1 1 8 3 . 0 8 1 8 2 . 6 0 1 6 2 . 0 7 1 8 1 . 5 8 1
8 0 . 9 0 3 8 0 . 3 7 1 7 9 . 6 2 1 7 9 . 0 6 1 7 8 . 2 8 1 7 7 . 5 7 1 7 6 . 8 3 3 7 6 . 2 9 1 7 5 . 3 8 1 7 4 . 7 1 1
7 3 . 9 8 1 7 2 . 9 4 1 7 2 . 2 7 1 7 1 . 3 2 1 7 0 . 6 1 1 6 9 . 6 3 1 6 8 . 9 7 1 6 7 . B 1 1 6 6 . 9 3 1 6 5 . 9 0 1
6 4 . 9 8 1 6 4 . 3 6 1 6 2 . 9 2 1 6 2 . 1 1 1 6 1 . 1 0 1 6 0 . 2 9 1 5 9 . 0 2 1 5 8 . 2 4 1 5 6 . 5 6 1 5 6 . 0 2 1
5 4 . 8 8 1 5 3 . 9 8 1 5 2 . 7 9 1 5 1 . 9 5 1 5 0 . 8 9 1 5 0 . 3 0 1 4 8 . 9 1 1 4 8 . 1 1 1 4 7 . 5 5 1 4 6 . 2 4 1
4 5 . 7 3 1 4 4 . 8 4 1 4 4 . 4 0 1 4 3 . 5 5 1 4 2 . 4 3 1 4 2 . 3 1 1 4 1 . 6 5 1 4 0 . 8 1 1 4 0 . 2 5 1 3 9 . 2 9 1
3 8 . 9 5 1 3 8 . 4 5 1 3 8 . 3 0 1 3 7 . 3 9 3 3 7 . 4 0 1 3 6 . 2 8 1 3 6 . 1 5 1 3 5 . 8 4 1 3 5 . 4 6 1 3 4 . 3 3 1
171
3 4 . 8 2 2  3 3 . 8 9 1  3 3 . 4 9 2  3 3 . 4 4 1  3 3 . 3 5 2  3 3 . 7 0 1  3 3 . 0 4 1  3 2 . 0 5 1  3 2 . 2 3 1  3 1 . 2 7 1
3 1 . 4 2 1  3 1 . 3 1 1  3 0 . 5 8 1  2 9 . 8 3 1  3 1 . 0 7 1  3 0 . 8 4 1  3 0 . 1 7 1  2 9 . 7 2 1  2 8 . 9 3 1  2 9 . 1 9 1
2 9 . 0 4 1  2 9 . 1 7 1  2 9 . 4 3 1  2 7 . 9 8 1  2 7 . 5 8 1  2 7 . 3 1 1  2 8 . 2 1 1  2 7 . 4 5 1  2 7 . 9 2 1  2 7 . 9 3 1
2 4 . 4 5 1  2 4 . 4 4 1  0 0 0 0 0 0 0 0
T R T N 1 5 10 B V H 2 - I N T E R M E S H I N G  R U B B E R * C O N S E R V I T
8 5 . 4 0 1 8 5 . 0 4 1 8 4 . 4 4 1 8 4 . 2 0 2 8 3 . 7 1 1 8 3 . 2 8 1 8 2 . 8 2 1 8 2 . 3 1 1 8 1 . 8 7 1 8 1 . 2 7 1
8 0 . 7 4 1 8 0 . 2 2 1 7 9 . 4 9 1 7 9 . 0 1 1 7 8 . 4 8 1 7 7 . 8 2 1 7 7 . 1 3 1 7 4 . 4 7 1 7 5 . 8 9 1 7 5 . 0 4 1
7 4 . 5 4 1 7 3 . 4 4 1 7 3 . 0 4 1 7 2 . 1 8 1 7 1 . 5 1 1 7 0 . 4 7 1 4 9 . 9 0 1 4 9 . 2 0 1 4 8 . 3 7 1 4 7 . 5 8 1
4 4 . 7 5 1 4 5 . 9 3 1 4 4 . 9 5 1 4 4 . 0 4 1 4 3 . 2 1 1 4 2 . 2 0 1 4 1 . 3 7 1 4 0 . 3 3 ! 5 9 . 1 8 1 5 8 . 3 4 1
5 7 . 2 0 1 5 4 . 4 2 1 5 5 . 2 9 1 5 4 . 4 4 1 5 2 . 9 7 1 5 2 . 1 1 1 5 1 . 1 0 1 5 0 . 0 3 1 4 8 . 9 9 1 4 7 . 9 2 1
4 7 . 4 9 1 4 4 . 5 4 1 4 5 . 3 8 1 4 4 . 5 2 1 4 3 . 4 4 1 4 2 . 9 2 1 4 2 . 2 4 1 4 1 . 8 8 1 4 0 . 1 3 1 4 0 . 0 0 1
3 9 . 3 3 1 3 8 . 4 0 1 3 8 . 2 8 1 3 7 . 7 4 1 3 7 . 4 4 1 3 4 . 3 0 1 3 5 . 7 9 1 3 5 . 1 5 1 3 4 . 8 7 1 3 4 . 4 9 1
3 4 . 1 0 1 3 3 . 8 3 1 3 4 . 0 0 1 3 2 . 7 0 1 3 2 . 4 9 1 3 3 . 0 7 1 3 2 . 2 0 1 3 1 . 8 8 1 3 1 . 5 2 1 3 1 . 4 9 1
3 1 . 4 5 2 3 0 . 2 2 1 3 0 . 2 9 1 2 9 . 4 7 1 3 0 . 0 4 1 2 9 . 7 4 1 2 9 . 9 4 1 3 0 . 2 0 1 2 9 . 2 3 1 2 8 . 5 9 1
2 8 . 8 7 1 2 8 . 1 7 1 2 7 . 7 3 1 2 8 . 7 8 1 2 7 . 7 0 1 2 7 . 4 5 1 2 4 . 7 4 1 2 4 . 4 4 1 2 7 . 5 2 1 2 4 . 7 4 1
2 4 . 2 2 1 0 0 0 0 0 0 0 0 0
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R e p l i c a t i o n  # 2 .
T R T U 1 , 0 B V « 1 - B R U S H  R O L L
8 3 . 6 9 1 8 3 . 1 1 1 8 2 . 5 2 1 8 1 . 9 6 1 8 1 . 3 7 1
7 7 . 7 6 1 7 7 . 1 4 1 7 6 . 4 3 1 7 5 . 7 7 1 7 5 . 0 6 1
7 0 . 6 2 1 6 9 . 8 5 1 6 9 . 1 5 1 6 8 . 2 7 1 6 7 . 4 5 1
6 2 . 3 3 1 6 1 . 5 2 1 6 0 . 6 9 1 5 9 ; 8 1 ! 5 8 . 9 9 1
5 3 . 2 9 1 5 1 . 7 6 1 4 9 . 9 8 1 4 8 . 7 0 1 4 7 . 4 4 1
4 2 . 5 6 1 4 1 . 9 8 1 4 1 . 4 0 1 4 0 . 8 4 1 4 0 . 3 7 1
3 7 . 9 5 1 3 7 . 5 6 1 3 7 . 2 8 1 3 6 . 8 2 1 3 6 . 6 2 1
3 4 . 4 9 1 3 4 . 2 9 1 3 4 . 1 3 1 3 3 . 8 4 1 3 3 . 6 1 1
3 1 . 9 4 1 3 2 . 0 8 1 3 1 . 6 5 1 3 1 . 4 1 1 3 1 . 3 7 1
3 0 . 4 8 ! 3 0 . 3 5 1 3 0 . 1 9 1 3 0 . 0 0 1 2 9 . 8 8 1
2 8 . 7 9 1 2 8 . 7 1 1 2 8 . 4 2 1 . 2 8 . 4 9 1 2 8 . 4 1 1
2 7 . 4 5 1 2 7 . 3 6 1 2 7 . 1 4 1 2 6 . - 9 8 1 2 6 . 8 5 1
2 5 . 8 7 1 2 5 . 8 0 1 2 5 . 6 6 1 2 5 . 6 5 1 2 5 . 5 9 1
2 4 . 8 6 1 2 4 . 4 8 1 2 4 . 5 7 1 2 4 . 3 0 1 2 4 . 4 0 1
2 3 . 8 8 1 2 3 . 9 1 1 2 3 . 9 0 1 2 2 . 9 8 1 2 2 . 9 3 1
8 0 . 7 9 1 8 0 . 1 7 1 7 9 . 5 8 1 7 8 . 9 9 1 7 8 . 3 8 1
7 4 . 4 1 1 7 3 . 6 4 1 7 2 . 9 5 1 7 2 . 1 7 1 7 1 . 4 5 1
6 6 . 5 7 1 6 5 . 7 4 1 6 4 . 8 3 1 6 4 . 0 2 1 6 3 . 1 5 1
5 8 . 2 2 1 5 7 . 3 5 1 5 6 . 6 2 1 5 5 . 9 4 1 5 5 . 0 4 1
4 6 . 3 6 1 4 5 . 4 7 1 4 4 . 6 0 1 4 4 . 0 2 1 4 3 . 2 0 1
4 0 . 0 5 1 3 9 . 6 2 1 3 9 . 0 3 1 3 8 . 7 7 1 3 8 . 1 1 1
3 6 . 3 4 1 3 5 . 8 2 1 3 5 . 4 4 1 3 5 . 2 8 1 3 4 . 0 1 1
3 2 . 9 9 1 3 2 . 9 0 1 3 2 . 5 e i 3 2 . 4 4 ! 3 2 . 2 5 1
3 1 . 2 2 1 3 1 . 1 5 1 3 0 . 8 6 1 3 0 . 8 2 1 3 0 . 7 6 1
2 9 . 6 6 1 2 9 . 5 4 1 2 9 . 2 6 1 2 9 . 0 6 1 2 9 . 0 0 1
2B .211 2 8 . 0 5 1 2 8 . 0 8 1 2 7 . 7 6 1 2 7 . 6 1 1
2 6 . 6 8 1 2 6 . 4 9 1 2 6 . 0 3 1 2 5 . 9 3 1 2 5 . 8 7 1
2 5 . 3 3 1 2 5 . 2 4 1 2 5 . 1 8 1 2 5 . 0 3 1 2 4 . 9 5 1
2 4 . 4 2 1 2 4 . 2 0 1 2 4 . 0 8 1 2 3 . 9 0 1 2 4 . 1 6 1
2 2 . 8 4 1 0 0 0 0
T R T H 1  . O B V 8 2 - B R U S H  R O L L
8 3 . 9 4 1 8 3 . 2 1 1 8 2 . 4 5 1 8 2 . 2 9 1 8 1 . 3 0 1
7 7 . 7 0 1 7 6 . 6 4 1 7 6 . 4 8 1 7 5 . 9 4 1 7 4 . 8 9 1
7 0 . 8 6 1 7 0 . 1 1 1 6 8 . 8 3 1 6 8 . 6 2 1 6 7 . 8 4 1
6 2 . 9 8 1 6 2 . 1 3 1 6 1 . 3 5 1 6 0 . 5 6 1 5 9 . 7 2 1
5 3 . 8 2 1 5 2 . 2 1 1 5 0 . 1 6 1 4 8 . 5 6 1 4 7 . 2 7 1
4 1 . 8 8 1 4 1 . 1 6 1 4 0 . 8 0 1 4 0 . 0 2 1 3 9 . 6 8 !
3 7 . 0 1 1 3 6 . 4 2 1 3 5 . 9 7 1 3 5 . 8 1 1 3 5 . 6 5 1
3 3 . 2 7 1 3 3 . 0 5 1 3 2 . 7 3 1 3 2 . 5 4 1 3 2 . 1 0 1
3 0 . 6 8 1 3 0 . 3 5 1 3 0 . 3 6 1 3 0 . 1 4 1 2 9 . 9 5 1
2 8 . 7 3 1 2 8 . 6 7 1 2 8 . 4 0 1 2 8 . 3 0 1 2 8 . 0 3 1
2 7 . 1 5 1 2 7 . 0 2 1 2 6 . 9 2 1 2 6 . 8 4 1 2 6 . 6 0 1
2 5 . 5 2 1 2 5 . 2 6 1 2 5 . 0 7 1 2 5 . 0 9 1 2 4 . 7 5 1
2 3 . 9 3 1 2 3 . 8 0 1 2 3 . 6 3 1 2 3 . 5 8 1 2 3 . 5 5 1
2 2 . 9 2 1 2 2 . 8 1 1 2 2 . 7 4 1  . 2 2 . 7 3 1 2 2 . 7 2 1
2 1 . 7 9 1 22.021 2 1 . 7 7 1 ' 2 0 . 7 3 1 2 0 . 6 3 1
8 0 . 8 9 1 8 0 . 4 1 1 7 9 . 8 3 1 7 8 . 8 0 1 7 8 . 5 8 1
7 4 . 5 4 1 7 3 . 8 2 1 7 3 . 0 9 1 7 1 . 9 7 1 7 1 . 6 2 1
6 7 . 0 0 1 66.221 6 5 . 4 7 1 6 4 . 6 1 1 6 3 . 3 2 1
5 8 . 9 3 1 5 8 . 2 2 1 5 7 . 5 1 1 5 6 . 7 1 1 5 5 . 6 9 1
4 6 . 1 8 1 4 4 . 9 7 1 4 4 . 1 3 1 4 3 . 2 6 1 4 2 . 4 7 1
3 9 . 2 6 1 3 8 . 5 9 1 3 8 . 0 5 1 3 7 . 6 5 1 3 7 . 2 7 1
3 5 . 0 9 1 3 4 . 3 5 1 3 4 . 5 7 1 3 4 . 0 1 1 3 3 . 8 1 1
3 1 . 9 0 1 3 1 . 5 9 1 3 1 . 2 7 1 3 1 . 1 0 1 3 0 . 8 4 1
2 9 . 9 3 1 2 9 . 4 0 1 2 9 . 3 9 1 2 9 . 3 8 1 2 8 . 8 9 1
2 8 . 0 1 1 2 7 . 7 4 1 2 7 . 5 4 1 2 7 . 3 4 1 2 7 . 2 0 1
2 6 . 5 5 1 2 6 . 2 2 1 2 6 . 1 2 1 2 5 . 9 6 1 2 5 . 6 7 1
2 4 . 6 3 1 2 4 . 4 0 1 2 4 . 2 8 1 2 4 . 2 3 1 2 4 . 0 5 1
2 3 . 4 0 1 2 3 . 1 1 1 2 2 . 9 9 1 2 3 . 0 3 1 2 3 . 1 5 1
2 2 . 6 2 1 2 2 . 5 3 1 2 2 . 2 4 1 2 2 . 2 7 1 2 1 . 8 5 1
2 0 . 7 3 1 0 0 0 0
T R T « 2 , O B ^ t t 1 - C R U S H I N G  A N D  B R U S H I N G
8 3 . , 9 0 1 8 3 . . 3 1 1
7 7 , . 4 0 1 7 6 , . 6 4 1
68 ., 6 2 1 6 7 , . 6 6 1
5 7 , . 6 3 1 5 6 . . 3 7 1
4 6 . . 3 4 1 4 5 ..221
3 7 . . 5 4 1 3 7 ,.101
3 2 , , 1 9 1 3 1 , , 7 5 1
2 8 , . 3 0 1 2 8 ..001
2 5 , . 3 2 1 2 5 ,.001
2 3 , . 5 6 1 2 3 . 3 5 1
21 ,. 9 0 1 21 . 4 3 1
20 , 0 8 1 1 9 , . 9 9 1
8 2 . 7 2 1 8 2 . 0 8 1
7 5 . 8 5 1 7 5 . 0 5 1
6 6 . 6 0 1 6 5 . 5 8 1
5 5 . 2 2 1 5 4 . 0 5 1
4 4 . 1 6 1 4 3 . 2 0 1
3 6 . 6 6 1 3 5 . 7 2 1
3 1 . 2 5 1 3 0 . 9 8 1
2 7 . 8 7 1 2 7 . 0 9 1
2 4 . 9 3 1 2 4 . 4 5 1
2 3 . 0 2 1 2 3 . 0 3 1
2 1 . 5 6 1 2 1 . 3 2 1
0 0 0 0 0
8 1 . 4 7 1  8 0 . 8 2 1
7 4 . 1 8 1  7 3 . 3 4 1
6 4 . 5 2 1  6 3 . 3 4 1
5 2 . 9 3 1  5 1 . 7 0 1
4 2 . 4 0 1  4 1 . 6 0 1
3 5 . 3 8 1  3 4 . 5 5 1
3 0 . 7 7 1  3 0 . 3 9 1
2 7 . 0 6 1  2 6 . 8 2 1
2 4 . 5 1 1  2 4 . 1 5 1
2 2 . 5 1 1  2 2 . 6 0 1  
2 1 . 0 8 1  2 1 . 0 8 1
0 0
8 0 . 1 6 1  7 9 . 5 1 1
7 2 . 4 5 1  7 1 . 5 5 1
6 2 . 2 3 1  6 1 . 0 4 1
5 0 . 6 7 1  4 9 . 6 6 1
4 0 . 6 1 1  3 9 . 8 3 1
3 4 . 2 1 1  3 3 . 7 3 1
3 0 . 1 3 1  2 9 . 5 8 1
2 6 . 5 3 1  2 6 . 1 4 1
2 4 . 2 6 1  2 3 . 8 8 1
2 2 . 5 6 1  2 2 . 3 1 1
2 0 . 9 2 1  2 0 . 7 1 1
7 8 . 8 2 1  7 8 . 1 4 1
7 0 . 6 1 1  6 9 . 6 0 1
5 9 . 9 5 1  5 8 . 7 2 1
4 8 . 4 6 1  4 7 . 3 5 1
3 9 . 0 9 1  3 8 . 3 0 1
3 3 . 4 5 1  3 2 . 5 8 1
2 9 . 2 8 1  2 8 . 7 1 1
2 6 . 0 0 1  2 5 . 6 7 1
2 3 . 7 4 1  2 3 . 6 8 1
2 2 . 2 9 1  2 1 . 9 9 1
20.141 20.251
173
T R T U 2 , 0 B V « 2 - C R U S H I N G  A N D  B R U S H I N G
8 3 . 9 1 1 8 3 . 3 7 1 8 2 . 7 7 1 8 2 . 1 9 1 8 1 . 4 1 1
7 7 . 8 2 1 7 7 . 1 5 1 7 4 . 4 0 1 7 5 . 7 0 1 7 4 . 9 2 1
4 9 . 9 1 1 4 9 . 1 0 1 4 8 . 1 4 1 4 7 . 2 0 1 44.. 2 2 1
4 0 . 0 2 1 5 8 . 9 3 1 5 7 . 8 1 1 5 4 . 4 7 1 5 5 . 4 4 1
4 9 . 4 4 1 4 8 . 4 8 1 4 7 . 4 8 1 4 4 . 5 4 1 4 5 . 9 2 1
4 1 . 3 0 1 4 0 . 5 2 1 3 9 . 8 4 1 3 9 . 3 5 1 3 8 . 8 1 1
3 5 . 7 9 1 3 5 . 2 7 1 3 4 . 7 9 1 3 4 . 4 1 1 3 4 . 3 8 1
3 1 . 9 2 1 3 1 . 5 8 1 3 1 . 4 0 1 3 1 . 1 2 1 3 0 . 4 3 1
2 9 . 1 4 1 2 8 . 8 0 1 2 8 . 4 9 1 2 8 . 2 3 1 2 7 . 9 0 1
2 4 . 8 3 1 2 4 . 4 9 1 2 4 . 5 4 1 2 4 . 4 0 1 2 4 . 3 8 1
2 5 . 1 0 1 2 4 . 8 2 1 2 4 . 8 4 1 2 4 . 4 8 1 2 4 . 5 2 1
2 3 . 2 2 1 2 3 . 4 4 1 2 3 . 2 0 1 2 3 . 0 2 1 2 2 . 8 4 1
2 2 . 0 5 1 2 2 . 0 5 1 2 1 . 7 7 1 2 1 . 4 5 1 2 1 . 5 8 1
2 0 . 7 4 1 2 0 . 5 9 1 ' 2 0 . 4 1 1 2 0 . 2 9 1 0 0 0
T R T M ^ O B W -F L A IL  c o n d i t i o n i n g
8 4 . 1 0 1 8 3 . 5 4 1 8 2 . 9 4 1 8 2 . 4 0 1 8 1 . 7 8 1
7 7 . 9 2 1 7 7 . 2 1 1 7 4 . 4 8 1 7 5 . 7 7 1 7 4 . 9 8 1
4 9 . 9 4 1 4 9 . 0 7 1 4 8 . 2 2 1 4 7 . 3 7 1 4 4 . 4 0 1
4 0 . 4 4 1 5 9 . 5 5 1 5 8 . 5 9 1 5 7 . 4 2 1 5 4 . 7 0 1
5 1 . 3 3 1 5 0 . 5 4 1 4 9 . 7 1 1 4 8 . 9 9 1 4 8 . 3 3 1
4 4 . 3 7 1 4 3 . 8 7 1 4 3 . 2 2 1 4 2 . 8 1 1 4 2 . 3 3 1
3 9 . 3 3 1 3 8 . 9 3 1 3 8 . 5 0 1 3 8 . 4 0 1 3 7 . 9 7 1
3 4 . 0 4 1 3 5 . 5 5 1 3 5 . 3 7 1 • 3 5 . 1 5 1 3 5 . 0 0 1
3 3 . 9 0 1 3 3 . 3 8 1 3 3 . 0 2 1 3 2 . 8 2 1 3 2 . 8 3 1
3 1 . 7 2 1 3 1 . 4 1 1 3 1 . 4 7 1 3 1 . 4 2 1 3 1 . 3 1 1
3 0 . 2 7 1 3 0 . 2 8 1 3 0 . 1 9 1 2 9 . 8 9 1 2 9 . 7 1 1
2 8 . 4 3 1 2 8 . 4 4 1 2 8 . 5 7 1 2 8 . 1 2 1 2 8 . 0 5 1
2 7 . 4 8 1 2 7 . 4 3 1 2 7 . 5 2 1 2 7 . 2 5 1 2 7 . 1 4 1
2 5 . 9 8 1 2 4 . 0 5 1 2 5 . 7 9 1 2 5 . 7 9 1 2 5 . 7 2 1
2 5 . 2 4 1 2 5 . 2 9 1 2 4 . 9 1 1 2 4 . 4 4 1 2 4 . 2 1 1
TRT«3,0BUM2-FLA1L CONDITIONING
8 4 . 5 3 1 8 4 . 0 2 1 8 3 . 4 9 1 8 2 . 9 4 1 8 2 . 4 2 1
7 8 . 9 4 1 7 8 . 3 3 1 7 7 . 7 0 1 7 7 . 0 3 1 7 4 . 3 4 1
7 2 . 0 1 1 7 1 . 2 4 1 7 0 . 4 8 1 4 9 . 4 9 1 4 8 . 7 8 1
4 3 . 7 2 1 4 2 . 8 0 1 4 2 . 0 1 1 4 1 . 1 5 1 4 0 . 1 7 1
5 5 . 3 1 1 5 4 . 4 3 1 5 2 . 9 5 1 5 1 . 7 1 1 5 0 . 5 4 1
4 5 . 4 9 1 4 4 . 9 7 1 4 4 . 5 1 1 4 3 . 9 9 1 4 3 . 3 9 1
4 0 . 4 7 1 4 0 . 3 4 1 4 0 . 1 4 1 3 9 . 8 0 1 3 9 . 4 2 1
3 7 . 4 5 1 3 7 . 2 3 1 3 4 . 7 6 1 3 4 . 8 1 1 3 4 . 5 7 1
3 4 . 8 8 1 3 4 . 7 3 1 3 4 . 4 4 1 3 4 . 3 1 1 3 4 . 0 1 1
3 3 . 2 3 1 3 2 . 9 4 1 3 2 . 8 7 1 3 2 . 8 0 1 3 2 . 4 8 1
3 1 . 4 2 1 3 1 . 1 3 1 3 1 . 1 7 1 3 0 . 8 1 1 3 0 . 8 5 1
2 9 . 7 7 1 2 9 . 7 4 1 2 9 . 4 1 1 2 9 . 4 5 1 2 9 . 2 3 1
2 8 . 1 4 1 2 7 . 9 4 1 2 7 . 8 2 1 2 7 . 4 5 1 2 7 . 4 4 1
2 4 . 5 9 1 2 4 . 4 8 1 2 4 . 5 9 1 2 4 . 4 9 1 2 4 . 5 7 1
2 4 . 0 8 1 2 5 . 9 2 1 2 5 . 9 2 1 2 5 . 1 4 1 2 5 . 0 2 1
8 1 . 0 0 1 B O . 3 4 1 7 9 . 7 4 1 7 9 . 1 2 1 7 8 . 4 7 1
7 4 . 1 7 1 7 3 . 3 7 1 7 2 . 5 7 1 7 1 . 7 2 1 7 0 . 8 3 1
4 5 . 2 4 1 4 4 . 2 7 1 4 3 . 1 5 1 4 2 . 1 2 1 4 1 . 0 4 1
5 4 . 5 4 1 5 3 . 5 5 1 5 2 . 4 3 1 5 1 . 4 5 1 5 0 . 5 9 1
4 4 . 8 9 1 4 4 . 1 2 1 4 3 . 1 9 1 4 2 . 5 5 1 4 2 . 0 1 1
3 8 . 0 2 1 3 7 . 5 7 1 3 7 . 0 4 1 3 4 . 4 8 1 3 4 . 2 9 1
3 4 . 0 7 1 3 3 . 5 7 1 3 3 . 2 3 1 3 2 . 5 9 1 3 2 . 1 4 1
3 0 . 3 4 1 3 0 . 1 1 1 2 9 . 9 0 1 2 9 . 4 1 1 2 9 . 4 0 1
2 7 . 7 8 1 2 7 . 7 0 1 2 7 . 5 2 1 2 7 . 2 0 1 2 7 . 1 7 1
2 4 . 1 4 1 2 5 . 9 9 1 2 4 . 0 4 1 2 5 . 3 4 1 2 5 . 2 5 1
2 4 . 2 5 1 2 4 . 2 0 1 2 4 . 0 2 1 2 3 . 7 0 1 2 3 . 8 0 1
2 2 . 7 4 1 2 2 . 5 1 1 2 2 . 4 4 1 2 2 . 3 9 1 2 2 . 2 4 1
2 1 . 3 2 1 2 1 . 2 7 1 2 1 . 0 4 1 2 1 . 0 9 1 2 1 . 0 4 1
0 '0 0
6 1 . 1 4 1 8 0 . 5 3 1 7 9 . 9 2 1 7 9 . 2 7 1 7 8 . 4 2 1
7 4 . 1 7 1 7 3 . 3 8 1 7 2 . 5 B 1 7 1 . 7 4 1 7 0 . 8 8 1
4 5 . 4 3 1 4 4 . 4 3 1 4 3 . 4 4 1 4 2 . 5 0 1 4 1 . 4 5 1
5 5 . 7 2 1 5 4 . 8 9 1 5 3 . 9 4 1 5 3 . 1 7 1 5 2 . 1 8 1
4 7 . 5 8 1 4 4 . 8 4 1 4 4 . 2 8 1 4 5 . 4 0 1 4 5 . 1 2 1
4 1 . 7 7 1 4 1 . 1 3 1 4 0 . 8 2 1 4 0 . 3 0 1 3 9 . 8 7 1
3 7 . 4 9 1 3 7 . 2 4 1 3 7 . 1 1 1 3 4 . 4 9 1 3 4 . 2 7 1
3 4 . 7 1 1 3 4 . 4 0 1 3 4 . 2 5 1 3 4 . 2 4 1 3 3 . 9 3 1
3 2 . 4 5 1 3 2 . 5 4 1 3 2 . 3 7 1 3 1 . 9 8 1 3 1 . 9 7 1
3 1 . 0 4 1 3 1 . 0 2 1 3 0 . 7 4 1 3 0 . 7 3 1 3 0 . 5 5 1
2 9 . 4 4 1 2 9 . 0 4 1 2 9 . 3 8 1 2 9 . 0 1 1 2 8 . 8 2 1
2 8 . 1 2 1 2 7 . 7 0 1 2 7 . 5 2 1 2 7 . 3 9 1 2 7 . 5 4 1
2 4 . 3 4 1 2 4 . 4 8 1 2 4 . 4 4 1 2 4 . 3 0 1 2 4 . 3 4 1
2 5 . 8 7 1 2 5 . 7 2 1 2 5 . 5 8 1 2 5 . 3 0 1 2 5 . 3 4 1
2 4 . 4 3 1 0 0 0 0
8 1 . 8 5 1 8 1 . 2 4 1 8 0 . 7 3 1 8 0 . 1 4 1 7 9 . 5 7 1
7 5 . 4 7 1 7 4 . 9 5 1 7 4 . 2 5 1 7 3 . 5 2 1 7 2 . 7 9 1
4 8 . 0 5 1 4 7 . 1 1 1 4 4 . 2 7 1 4 5 . 4 0 1 4 4 . 4 0 1
5 9 . 3 7 1 5 8 . 5 3 1 5 7 . 7 5 1 5 4 . 8 9 1 5 4 . 1 7 1
4 9 . 5 4 1 4 8 . 4 4 1 4 7 . 8 8 1 4 4 . 9 2 1 4 4 . 4 4 1
4 2 . 9 3 1 4 2 . 4 4 1 4 1 . 8 6 1 4 1 . 4 9 1 4 1 . 1 8 1
3 9 . 4 3 1 3 9 . 0 9 1 3 8 . 5 0 1 3 8 . 2 8 1 3 7 . 8 8 1
3 4 . 1 8 1 3 5 . 9 1 1 3 5 . 8 1 1 3 5 . 4 1 1 3 5 . 2 4 1
3 4 . 0 0 1 3 3 . 7 7 1 3 3 . 5 1 1 3 3 . 4 5 1 3 3 . 2 4 1
3 2 . 3 3 1 3 2 . 4 7 1 3 1 . 8 7 1 3 1 . 7 4 1 3 1 . 2 9 1
3 0 . 4 7 1 3 0 . 2 4 1 3 0 . 3 0 1 2 9 . 9 3 1 2 9 . 9 1 1
2 9 . 1 4 1 2 e ; 5 7 i 2 8 . 4 2 1 2 8 . 3 2 1 2 8 . 1 8 1
2 7 . 3 0 1 2 7 . 4 3 1 2 7 . 3 0 1 2 7 . 0 1 1 2 4 . 9 2 1
2 4 . 3 4 1 2 4 . 3 5 1 2 5 . 9 9 1 2 5 . 9 1 1 2 5 . 9 7 1
2 4 . 9 4 1 0 0 0 0
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T R T  If 4 ,  O B V M 1 - I N T E R M E S H I N G  R U B B E R
0 4 . 7 3 1 8 4 . 2 3 1 8 3 . 7 5 1 8 3 . 2 1 1 8 2 . 7 1 1
7 9 . 3 7 1 7 8 . 7 5 1 7 8 . 1 3 1 7 7 . 4 6 1 7 6 . 7 9 1
7 2 . 3 5 1 7 1 . 5 6 1 7 0 . 7 9 1 6 9 . 9 2 1 6 9 . 1 0 1
6 3 . 7 7 1 6 2 . 8 3 1 6 1 . 8 5 1 6 0 . 8 8 1 6 0 . 0 1 1
5 2 . 7 3 1 5 0 . 8 5 1 4 9 . 1 6 1 4 7 . 6 7 1 4 6 . 5 0 1
4 0 . 1 6 1 3 9 . 4 7 1 3 8 . 4 3 1 3 7 . 6 7 1 3 7 . 0 1 1
3 3 . 2 9 1 3 2 . 6 9 1 3 2 . 4 6 1 3 1 . 8 3 1 3 1 . 5 8 1
2 8 . 5 1 1 2 8 . 3 0 1 2 8 . 0 0 1 2 7 . 7 0 1 2 7 . 3 2 1
2 5 . 8 7 1 2 5 . 5 2 1 2 5 . 4 4 1 2 4 . 5 6 1 3 4 . 5 7 1
T R T # 4 , Q B V H 2 - I N T E R M E S H 1 N G  R U B B E R
8 4 . 2 6 1 8 3 . 7 0 1 8 3 . 1 6 1
7 7 - . * 0 9 1
8 2 . 6 0 1 8 2 . 0 4 !
7 8 . 4 5 1 7 7 . 7 9 1 7 6 . 4 1 1 7 5 . 7 2 1
7 0 . 9 9 1 7 0 . 1 0 1 6 9 . 3 0 1 6 8 . 4 5 1 67.M l
6 1 . 4 1 1 6 0 . 3 6 1 5 9 . 3 8 1 5 8 . 2 5 1 5 7 . 1 7 1
5 0 . 8 2 1 4 9 . 5 4 1 4 8 . 5 5 1 4 7 . 6 5 1 4 6 . 8 3 1
4 1 . 7 6 1 4 0 . 8 8 1 4 0 . 2 2 1 3 9 . 3 5 1 3 8 . 8 4 1
3 4 . 9 7 1 3 4 . 4 1 1 3 3 . 7 8 1 3 3 . 2 8 1 3 2 . 9 5 1
2 9 . 9 3 1 2 9 . 7 8 1 2 9 . 2 3 1 2 8 . 8 6 1 2 8 . 4 6 1
2 6 . 5 2 1 2 6 . 7 7 1 2 6 . 2 4 1 2 6 . 0 9 1 2 5 . 7 1 1
2 4 . 8 6 1 2 4 . 4 9 1 2 4 . 2 6 1 2 4 . 4 6 1 2 4 . 1 9 1
2 3 . 2 3 1 2 3 . 1 1 1 2 2 . 9 1 1 2 2 . 3 3 1 2 2 . 3 6 1
T R T # 5 , 0 B V # 1 - C O N T R O L
8 4 . 9 5 1 8 4 . 4 7 1 8 3 . 9 8 1 8 3 . 4 9 1 8 3 . 0 0 1
7 9 . 7 2 1 7 9 . 1 2 1 7 8 . 4 7 1 7 7 . 8 1 1 7 7 . 0 8 1
7 2 . 3 9 1 7 1 . 5 1 1 7 0 . 6 8 1 6 9 . 7 9 1 6 8 . 8 6 1
6 2 . 9 0 1 6 1 . 8 6 ! 6 0 . 8 6 1 5 9 . 9 0 1 5 8 . 9 0 1
5 3 . 5 4 1 5 2 . 8 6 1 5 2 . 0 4 1 5 1 . 4 1 1 5 0 . 6 9 1
4 7 . 4 4 1 4 7 . 0 8 1 4 6 . 5 7 1 4 6 . 0 7 1 4 5 . 8 5 1
4 3 . 3 4 1 4 3 . 1 0 ! 4 2 . 9 4 1 4 2 . 5 4 1 4 2 . 2 9 1
4 0 . 6 1 1 4 0 . 3 5 1 4 0 . 2 1 1 3 9 . 7 1 1 3 9 . 4 5 1
3 8 . 3 0 1 3 8 . 1 5 1 3 7 . 8 2 1 3 7 . 5 9 1 3 7 . 5 1 1
3 6 . 3 8 1 3 6 . 2 2 1 3 6 . 1 0 1 3 5 . 9 5 1 3 5 . 8 9 1
3 4 . 7 8 1 3 4 . 7 2 1 3 4 . 6 2 1 3 4 . 3 9 1 3 4 . 5 5 1
3 3 . 4 6 1 3 3 . 2 1 1 3 3 . 0 4 1 3 2 . 9 2 1 3 2 . 7 8 1
3 1 . 8 5 1 3 1 . 5 2 1 3 1 . 6 9 1 3 1 . 5 0 1 3 1 . 3 6 1
3 0 . 7 5 1 3 0 . 5 1 1 3 0 . 2 8 1 3 0 . 3 2 1 3 0 . 1 6 1
2 9 . 5 8 1 2 9 . 4 6 1 2 9 . 2 3 1 2 8 . 7 6 1 2 8 . 5 9 1
T R T * 5 , 0 B V » I 2 - C D N T R D L
8 4 . 6 5 1  8 4 . 1 2 1  8 3 . 6 1 1  8 3 . 0 6 1  8 2 . 5 3 1
7 8 . 9 6 1  7 8 . 2 9 1  7 7 . 6 0 1  7 6 . 8 9 1  7 6 . 1 4 1
7 1 . 2 9 1  7 0 . 4 3 1  6 9 . 4 8 1  6 8 . 6 0 )  6 7 . 6 2 1
6 1 . 6 4 1  6 0 . 6 4 1  5 9 . 7 5 1  5 8 . 7 0 1 ‘ 5 7 : 7 7 1
8 2 . 2 0 1 8 1 . 6 3 ! 8 1 . 1 0 ! 8 0 . 5 4 1 7 9 . 9 6 1
7 6 . 1 0 1 7 5 . 3 8 1 7 4 . 6 9 1 7 3 . 9 3 1 7 3 . 1 5 1
6 8 . 2 7 1 6 7 . 3 7 1 6 6 . 4 6 1 6 5 . 6 2 1 6 4 . 7 2 1
5 9 . 0 1 1 5 8 . 1 2 1 5 7 . 2 0 1 5 6 . 2 2 1 5 4 . 8 6 1
4 5 . 1 0 1 4 4 . 0 9 1 4 2 . 8 9 1 4 1 . 9 1 1 4 0 . 9 4 1
3 6 . 3 2 1 3 5 . 5 3 1 3 4 . 8 7 1 3 4 . 2 0 1 3 3 . 8 8 1
3 1 . 0 0 ! 3 0 . 5 2 1 3 0 . 1 0 1 2 9 . 6 8 1 2 8 . 9 9 1
2 6 . 9 8 1 2 6 . 4 1 1 2 6 . 5 1 1 2 6 . 2 7 1 2 5 . 9 9 1
2 4 . 3 5 1 2 4 . 1 6 1 2 4 . 1 4 1 2 3 . 9 3 1 2 3 . 5 8 1
8 1 . 4 8 1 8 0 . 8 4 1 8 0 . 2 7 1 7 9 . 6 8 1 7 9 . 0 8 1
7 4 . 9 7 1 7 4 . 2 8 1 7 3 . 4 5 1 7 2 . 6 6 1 7 1 . 8 8 1
6 6 . 4 8 1 6 5 . 5 2 1 6 4 . 5 0 1 6 3 . 5 2 1 6 2 . 4 3 1
5 6 . 1 4 1 5 5 . 0 3 1 5 4 . 0 0 1 5 2 . 9 6 1 5 1 . 8 3 1
4 5 . 8 9 1 4 5 . 0 2 1 4 4 . 0 0 1 4 3 . 3 1 1 4 2 . 4 6 1
3 8 . 0 3 1 3 7 . 5 9 1 3 6 . 6 1 1 3 6 . 1 5 1 3 5 . 6 6 1
3 2 . 5 0 1 3 2 . 1 1 1 3 1 . 5 3 1 3 0 . 9 9 1 3 0 . 6 0 1
2 8 . 3 5 1 2 8 . 0 0 1 2 8 . 0 3 1 2 7 . 3 7 1 2 7 . 1 9 1
2 5 . 5 7 1 2 5 . 6 2 1 2 5 . 2 2 1 2 5 . 0 9 1 2 5 . 3 2 1
2 4 . 1 9 1 2 3 . 8 6 1 2 3 . 9 3 1 2 3 . 4 7 1 2 3 . 1 0 1
22.211 2 2 . 0 9 1 0 0 0
8 2 . 4 7 1 8 1 . 9 6 1 8 1 . 4 1 1 8 0 . 8 7 1 8 0 . 3 2 1
7 6 . 3 7 1 7 5 . 6 5 1 7 4 . 9 0 1 7 4 . 1 1 1 7 3 . 2 6 1
6 7 . 9 0 1 6 6 . 9 2 1 6 5 . 0 8 1 6 4 . 8 9 1 6 3 . 8 4 1
5 7 . 9 1 1 5 6 . 9 9 1 5 6 . 1 6 1 5 5 . 2 6 1 5 4 . 4 7 1
5 0 . 0 9 1 4 9 . 5 3 1 4 9 . 1 2 1 4 8 . 4 7 1 4 7 . 9 1 1
4 5 . 3 1 1 4 5 . 0 9 1 4 4 . 5 6 1 4 4 . 0 9 1 4 3 . 7 1 1
4 1 . 9 4 1 4 1 . 5 7 1 4 1 . 1 8 1 4 1 . 1 0 1 4 0 . 9 2 1
3 9 . 3 0 1 3 8 . 9 9 1 3 8 . 9 3 1 3 8 . 4 9 1 3 8 . 5 4 1
3 7 . 2 8 1 3 7 . 2 2 1 3 7 . 0 4 1 3 6 . 7 8 1 3 6 . 5 8 1
3 5 . 5 9 1 3 5 . 4 7 1 3 5 . 4 5 1 3 5 . 0 7 1 3 4 . 9 0 1
3 4 . 2 0 1 3 4 . 0 9 1 3 3 . 9 4 1 3 3 . 7 5 1 3 3 . 6 6 1
3 2 . 6 1 1 3 2 . 4 4 1 3 2 . 2 7 1 3 2 . 1 7 1 3 2 . 2 7 1
3 1 . 3 4 1 3 1 . 1 4 1 3 1 . 2 0 1 3 1 . 0 3 1 3 0 . 9 0 1
3 0 . 1 3 1 2 9 . 8 4 1 2 9 . 9 0 1 2 9 . 5 4 1 2 9 . 5 5 1
2 8 . 6 4 1 0 0 0 0
8 1 . 9 6 1 8 1 . 3 9 1 8 0 . 8 0 1 B 0 f 211 7 9 . 6 0 1
7 5 . 4 2 1 7 4 . 6 2 1 73'. 8 1 1 * 7 2 . 9 9 1 7 2 . 1 4 1
6 6 . 6 5 1 6 5 . 7 0 1 ' ■ 6 4 . 7 1 1 6 3 . 7 5 1 6 2 . 7 3 1
5 6 . 8 1 1 5 5 . 9 8 1 . 5 5 , 1 6 1 5 4 . 2 9 1 5 3 . 3 7 1
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5 2 . 6 1 1 5 1 9 1 1 5 1 . 1 8 1 5 0 . 5 6 1 4 9 . 7 7 1 4 9 , , 2 4 1 4 8 . 6 2 1 4 8 , 0 8 1 4 7 , 4 4 1 4 7 0 6 1
4 6 . 5 7 1 4 6 0 4 1 4 5 . 6 4 1 4 5 . 2 2 1 4 4 . 9 0 1 4 4 . 5 3 1 4 4 . 2 1 1 4 3 . 7 1 1 4 3 . 3 3 1 4 2 7 6 1
4 2 . 5 8 1 4 2 0 7 1 4 1 . 9 0 1 4 1 . 7 7 1 4 1 . 4 0 1 4 1 . 0 5 1 • 4 0 . 7 8 1 4 0  .'461 4 0 . 1 0 1 3 9 8 4 1
3 9 . 4 8 1 3 9 2 6 1 3 8 . 8 9 1 3 8 . 7 1 1 3 8 . 4 3 1 3 8 1 3 1 3 7 . 7 5 1 3 7 . 3 9 1 3 7 . 3 1 1 3 7 2 5 1
3 6 . 9 0 1 3 6 8 3 1 3 6 . 4 9 1 3 6 . 3 0 1 3 6 . 0 9 1 35 8 5 1 3 5 . 6 2 1 3 5 . 3 1 1 3 5 . 3 9 1 3 5 1 4 1
3 4 . 9 1 1 3 4 7 1 1 3 4 . 7 7 1 3 4 . 5 5 1 3 4 . 1 6 1 3 4 001 3 3 . 8 7 1 3 3 . 7 9 1 3 3 . 4 7 1 3 3 4 3 1
3 3 . 3 7 1 3 3 201 3 3 . 0 1 1 3 2 . 7 3 1 3 2 . 6 6 1 3 2 5 0 1 3 2 . 3 0 1 3 2 ; 2 6 1 3 1 . 9 5 1 3 1 8 0 1
3 1 . 5 2 1 3 1 2 7 1 3 1 . 1 3 1 3 0 . 9 3 1 3 0 . 8 1 1 3 0 6 9 1 3 0 . 4 7 1 3 0 . 2 9 1 3 0 . 2 2 1 2 9 9 9 1
2 9 . 9 3 1 2 9 9 3 1 2 9 . 8 4 1 2 9 . 7 4 1 2 9 . 2 8 1 29 2 9 1 2 9 . 1 3 1 2 8 . 7 8 1 2 8 . 9 0 1 2 8 . 7 5 1
2 8 . 4 1 1 2 8 201 2 8 . 2 6 1 2 8 . 1 0 1 2 7 . 7 9 1 27 7 5 1 2 7 . 7 3 1 2 7 . 5 7 1 2 7 . 3 8 1 2 7 . 4 9 1
2 7 . 3 1 1 2 7 2 3 1 2 7 . 0 8 1 2 6 . 6 6 1 2 6 . 5 9 1 2 6 6 0 1 0 0
TRT*6,0BV#1-QUICKCURE
8 3 6 2 1 8 3 8 6 1 8 3 . 3 4 1 8 2 * 8 3 1 8 2 3 1 1
7 8 ,931 7 8 2 9 1 7 7 , 6 5 1 • 7 7 ,001 7 6 2 9 1
7 1 7 6 1 7 0 9 0 1 7 0 1 3 1 6 9 , 3 5 1 68 4 9 1
6 3 1 4 1 6 2 2 9 1 6 1 3 7 1 6 0 . 4 4 1 5 9 6 5 1
5 4 6 3 1 5 3 7 7 1 5 3 1 7 1 5 2 , 3 8 1 5 1 6 8 1
4 7 7 4 1 4 7 6 0 1 4 6 8 0 1 4 6 , 3 2 1 4 5 8 3 1
4 3 121 4 2 4 7 1 4 2 0 8 1 4 1 . 8 3 1 4 1 5 5 1
3 9 3 0 1 3 9 o n 3 3 8 5 1 3 8 , 4 4 1 3 8 211
3 6 6 4 1 3 6 4 9 1 3 6 1 4 1 3 5 8 6 1 3 5 8 6 1
3 4 6 3 1 3 4 4 0 1 3 4 2 4 1 3 4 , 0 9 1 3 3 8 9 1
3 2 8 6 1 3 2 7 0 1 3 2 7 0 1 3 2 . 5 1 1 3 2 221
3 1 2 8 1 3 1 221 3 1 0 6 1 3 0 9 4 1 3 0 7 2 1
2 9 7 4 1 2 9 5 1 1 2 9 4 2 1 2 9 . 3 1 1 2 9 1 4 1
2 8 5 0 1 2 8 1 8 1 2 8 201 2 7 . 9 8 1 2 8 0 7 1
2 6 9 5 1 2 7 1 6 1 2 7 021 2 6 . 7 0 1 2 6 1 7 1
8 1 7 8 1 8 1 221 8 0 . 6 8 1 - 8 0 1 3 1 7 9 5 3 1
7 5 5 9 1 7 4 861 7 4 1 3 1 7 3 , 3 5 1 7 2 5 6 1
6 7 5 6 1 66 7 4 1 6 5 8 1 1 6 4 9 7 1 6 4 021
5 8 7 4 1 5 7 9 0 1 5 7 1 9 1 5 6 3 1 1 5 5 5 4 1
5 1 0 9 1 5 0 4 0 1 4 9 7 2 1 4 9 1 3 1 4 8 4 7 1
4 5 1 5 1 4 4 8 1 1 4 4 211 4 3 8 7 1 4 3 3 9 1
4 1 0 6 1 4 0 8 6 1 4 0 3 1 1 3 9 9 9 1 3 9 5 9 1
3 8 1 9 1 3 7 6 7 1 3 7 4 6 1 3 7 0 7 1 3 6 7 6 1
3 5 5 5 1 3 5 2 6 1 3 5 3 3 1 3 5 1 4 1 3 4 9 1 1
3 3 8 7 1 3 3 6 3 1 3 3 3 9 1 3 3 2 5 1 3 2 9 4 1
3 2 1 6 1 3 1 9 8 1 3 1 8 7 1 3 1 8 8 1 3 1 5 7 1
3 0 5 9 1 3 0 4 9 1 3 0 0 8 1 3 0 1 3 1 2 9 7 9 1
2 9 0 3 1 2 8 9 0 1 2 8 9 1 1 2 8 5 6 1 2 8 6 3 1
2 7 6 2 1 2 7 6 4 1 2 7 5 1 1 2 7 5 3 1 2 7 4 0 1
0 0 0 0 0
TRT46 ,OBV02-QUICKCURE
8 4 . 8 0 1 8 4 2 9 1 8 3 8 0 1 8 3 2 7 1 8 2 . 7 7 1 8 2 2 5 1 8 1 . 6 9 1 8 1 1 7 1 8 0 . 6 4 1 8 0 0 6 1
7 9 . 4 7 1 7 8 8 6 1 7 8 211 7 7 6 0 1 7 6 . 9 2 1 7 6 211 7 5 . 5 7 1 7 4 8 3 1 7 4 . 1 1 1 7 3 2 8 1
7 2 . 4 9 1 7 1 7 4 1 7 0 9 4 1 7 0 1 5 1 6 9 . 2 5 1 68 4 1 1 6 7 . 5 2 1 66 6 0 1 6 5 , 6 8 1 6 4 7 5 1
6 3 . 7 3 1 6 2 8 6 1 6 1 8 7 1 6 0 8 6 1 5 9 . 8 9 1 S B 9 2 1 5 7 . 9 9 1 5 7 101 5 6 . 1 3 1 5 5 1 9 1
5 4 . 2 6 1 5 3 211 5 2 4 6 1 5 1 4 6 1 5 0 . 7 9 1 4 9 8 9 1 4 9 . i r 4 8 5 2 1 4 7 . 6 8 1 4 7 001
4 6 . 3 4 1 4 5 7 4 1 4 5 3 6 1 4 4 7 3 1 4 4 . 0 7 1 4 3 5 1 1 4 2 . 9 0 1 4 2 5 7 1 4 2 . 2 3 1 4 1 5 0 1
4 1 . 1 2 1 4 0 7 3 1 4 0 5 3 1 4 0 2 9 1 3 9 . 9 1 1 3 9 5 3 1 3 9 . 2 2 1 3 8 7 0 1 3 8 . 2 0 1 3 8 0 5 1
3 7 . 6 1 1 3 7 1 7 1 3 6 9 6 1 3 6 7 9 1 3 6 . 3 4 1 3 6 021 3 5 , 6 4 1 3 5 5 4 1 3 5 . 2 7 1 3 5 111
3 4 . 6 9 1 3 4 6 0 1 3 4 2 6 1 3 4 1 9 1 3 3 . 9 9 1 3 3 8 3 1 3 3 . 6 3 1 3 3 3 0 1 3 3 . 1 9 1 3 3 0 6 1
3 2 . 7 8 1 3 2 6 7 1 3 2 2 9 1 3 2 111 3 1 . 7 2 1 3 1 8 9 1 3 1 . 6 8 1 3 1 4 9 1 3 1 . 0 2 1 3 1 1 3 1
3 0 . 9 5 1 3 0 7 4 1 3 0 5 8 1 3 0 5 4 1 3 0 . 3 5 1 3 0 3 4 1 2 9 . 9 4 1 2 9 7 2 1 2 9 . 4 8 1 2 9 2 5 1
2 9 . 2 3 1 2 8 8 9 1 2 8 8 1 1 2 8 7 5 1 2 8 . 4 7 1 2 8 4 0 1 2 7 . 9 0 1 2 7 9 2 1 2 7 . 8 8 1 2 7 6 2 1
2 7 . 4 1 1 2 7 211 2 7 211 2 7 111 2 7 . 0 9 1 2 6 8 7 1 2 6 . 9 2 1 2 6 8 4 1 2 6 . 6 3 1 2 6 5 1 1
2 6 . 3 7 1 2 6 1 6 1 2 5 9 5 1 2 5 9 5 1 2 5 . 8 6 1 2 5 5 9 1 2 5 . 5 2 1  • 2 5 3 9 1 2 5 . 2 4 1 2 4 9 7 1
2 5 . 1 1 1 2 4 9 4 1 2 5 121 2 4 1 6 1 2 4 . 0 8 1 0 0 0 0 0
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T R T U 7 , O B V f f 1 - C O N S E R V I 7
8 4 . 7 8 1 @4.221 8 3 . 6 7 1 8 3 . 0 9 1 8 2 . 5 3 1
7 8 . 6 8 1 7 7 . 9 9 1 7 7 . 2 2 1 7 6 . 4 5 1 7 5 . 6 3 1
7 0 . 0 8 1 6 9 . 0 5 1 68.011 6 6 . 9 2 1 6 5 . 8 3 1
5 8 . 9 0 1 5 7 . 7 3 1 5 6 . 5 9 1 5 5 . 5 2 1 5 4 . 4 7 1
4 9 .1 4 1 4 8 . 4 8 1 4 7 . 6 5 1 4 7 . 1 0 1 4 6 . 4 8 1
4 3 .6 5 1 4 3 . 2 5 1 4 2 . 9 9 1 4 2 . 5 7 1 4 2 . 2 1 1
4 0 . 0 3 1 3 9 . 9 3 1 3 9 . 6 9 1 3 9 . 2 9 1 3 9 . 1 1 1
3 7 . 0 6 1 3 7 . 2 2 1 3 6 . 6 5 1 3 6 . 4 1 1 3 6 . 1 2 1
3 4 . 7 0 1 3 4 . 4 3 1 3 4 . 3 6 1 3 4 . 1 5 1 3 3 . 8 2 1
3 3 . 2 5 1 3 2 . 8 4 1 3 2 . 3 9 1 3 2 . 3 4 1 3 2 . 3 2 1
3 1 . 2 2 1 3 0 . 9 9 1 3 0 . 9 6 1 3 0 . 8 2 1 3 0 . 6 5 1
29.791 2 9 . 7 1 1 2 9 . 2 5 1 2 9 . 2 6 1 2 8 . 9 9 1
2 8 . 3 2 1 2 7 . 9 7 1 2 7 . 8 7 1 2 7 . 7 1 1 2 7 . 6 2 1
2 6 . 9 9 1 2 6 . 9 2 1 2 6 . 8 6 1 2 6 . 7 5 1 2 6 . 8 1 1
2 5 . 9 2 1 2 5 . 8 6 1 2 5 . 7 0 1 2 4 ; 9 4 1 2 4 . 8 6 1
8 1 . 9 3 1 8 1 . 3 0 1 8 0 . 6 7 1 8 0 . 0 4 1 7 9 . 3 7 1
7 4 . 8 0 1 7 3 . 8 9 1 7 3 . 0 2 1 7 2 . 0 7 1 7 1 . 0 8 1
6 4 . 7 8 1 6 3 . 5 5 1 6 2 . 4 3 1 6 1 . 2 2 1 6 0 . 0 1 1
5 3 . 3 9 1 5 2 . 5 1 1 5 1 . 6 0 1 5 0 . 8 1 1 4 9 . 9 3 1
4 5 . 9 2 1 4 5 . 4 9 1 4 5 . 1 0 1 4 4 . 5 6 1 4 4 . 1 9 1
4 1 . 8 5 1 4 1 . 3 6 1 4 0 . 9 6 1 4 0 . 7 6 1 4 0 . 5 0 1
3 8 . 6 9 1 3 8 . 3 4 1 3 8 . 0 4 1 3 7 . 8 5 1 3 7 . 4 6 1
3 6 . 0 1 1 3 5 . 6 0 1 3 5 . 4 4 1 3 5 . 1 9 1 3 5 . 0 0 1
3 4 . 0 5 1 3 3 . 6 7 1 3 3 . 7 7 1 3 3 . 5 8 1 3 3 . 2 9 1
3 1 . 9 8 1 3 2 . 0 2 1 3 1 . 7 1 1 3 1 . 6 1 1 3 1 . 4 9 1
3 0 . 4 5 1 3 0 . 5 0 1 3 0 . 2 9 1 3 0 . 2 7 1 2 9 . 9 8 1
2 8 . 8 9 1 2 8 . 8 4 1 2 8 . 5 5 1 2 8 . 3 7 1 2 8 . 1 5 1
2 7 . 5 4 1 2 7 . 3 1 1 2 7 . 1 4 1 2 7 . 0 3 1 2 7 . 0 0 1
2 6 . 6 2 1 2 6 . 5 1 1 2 6 . 0 5 1 2 6 . 3 1 1 2 6 . 0 5 1
0 0 0 0 0
7 R T # 7 , 0 B V # 2 - C D N S E R V I T
8 4 . 4 7 1 8 3 . 8 9 1 8 3 . 3 0 1 8 2 . 6 9 1 8 2 . 1 3 1
7 8 . 4 2 1 7 7 . 7 6 1 7 7 . 0 7 1 7 6 . 4 0 1 7 5 . 6 7 1
7 0 . 9 5 1 7 0 . 0 3 1 6 9 . 2 4 1 6 8 . 3 5 1 6 7 . 4 6 1
6 1 . 8 4 1 6 0 . 8 9 1 5 9 . 9 7 1 5 9 . 0 1 1 5 8 . 0 8 1
5 3 . 0 9 1 5 2 . 2 9 1 5 1 . 5 2 1 5 0 . 8 1 1 5 0 . 1 4 1
4 6 . 8 2 1 4 6 . 1 3 1 4 5 . 8 2 1 4 5 . 1 7 1 4 4 . 7 5 1
4 2 . 0 6 1 4 1 . 7 0 1 4 1  . 4 1 1 4 1 . 2 2 1 4 0 . 8 4 1
3 B . 8 1 1 3 8 . 3 7 1 3 8 . 1 3 1 3 7 . 8 6 1 3 7 . 6 0 1
3 5 . 9 9 1 3 5 . 8 4 1 3 5 . 7 3 1 3 5 . 2 1 1 3 5 . 1 0 1
3 3 . 8 8 1 3 3 . 7 7 1 3 3 . 4 7 1 3 3 . 2 6 1 3 3 . 1 1 1
3 1 . 9 7 1 3 2 . 2 2 1 3 1 . 8 8 1 3 1 . 7 1 1 3 1 . 5 6 1  '
3 0 . 4 7 1 3 0 . 1 5 1 2 9 . 8 7 1 2 9 . 7 5 1 2 9 . 6 5 1
2 8 . 6 9 1 2 8 . 7 2 1 2 8 . 6 2 1 2 8 . 3 0 1 2 8 . 0 0 1
2 7 . 1 9 1 2 7 . 2 0 1 2 7 . 1 0 1 2 7 . 0 6 1 2 6 . 8 5 1
2 6 . 4 2 1 2 6 . 3 0 1 2 6 . 1 3 1 2 5 . 5 8 1 2 5 . 3 7 1
8 1 . 5 3 1 8 0 . 9 4 1 8 0 . 3 0 1 7 9 . 7 1 1 7 9 . 0 6 1
7 4 . 8 9 1 7 4 . 1 5 1 7 3 . 3 5 1 7 2 . 5 4 1 7 1 . 7 4 1
6 6 . 5 1 1 6 5 . 5 9 1 6 4 . 5 7 1 6 3 . 6 6 1 6 2 . 7 6 1
5 7 . 2 7 1 5 6 . 3 9 1 5 5 . 4 6 1 5 4 . 7 9 1 5 3 . 8 9 1
4 9 . 5 9 1 4 8 . 9 2 1 4 8 . 2 8 1 4 7 . 8 5 1 4 7 . 2 0 1
4 4 . 3 9 1 4 3 . 8 7 1 4 3 . 4 1 1 4 2 . 9 3 1 4 2 . 4 7 1
4 0 . 3 8 1 4 0 . 1 5 1 3 9 . 6 7 1 3 9 . 4 6 1 3 9 . 0 4 1
3 7 . 1 7 1 3 6 . 9 2 1 3 6 . 6 1 1 3 6 . 4 6 1 3 6 . 2 9 1
3 5 . 0 3 1 3 4 . 6 7 1 3 4 . 3 7 1 3 4 . 3 5 1 3 4 . 2 8 1
3 3 . 0 6 1 3 2 . 9 5 1 3 2 . 7 6 1 3 2 . 6 5 1 3 2 . 3 5 1
3 1 . 2 1 1 3 0 . 9 3 1 3 1 . 0 5 1 3 0 . 8 0 1 3 0 . 6 1 1
2 9 . 5 0 1 2 9 . 2 0 1 2 9 . 3 0 1 2 9 . 0 8 1 2 9 . 0 6 1
2 8 . 2 1 1 2 7 . 8 6 1 2 7 . 5 4 1 • 2 7 . 5 1 1 2 7 . 4 8 1
2 6 . 9 1 1 2 6 . 5 8 1 2 6 . 5 2 1 2 6 . 3 1 1 2 6 . 3 0 1
0 0 0 0 0
T R T # B , D B V 4 1 - B R U S H + Q U I C  1C U R E
8 6 . 2 7 1 8 5 . 7 8 1 8 5 . 3 2 1 8 4 . 6 4 1 8 4 . 4 0 1
8 1 . 6 0 1 8 1 . 0 9 1 8 0 . 5 3 1 8 0 . 0 0 1 7 9 . 4 9 1
7 5 . 8 8 1 7 5 . 1 7 1 7 4 . 5 2 1 7 3 . 8 2 1 7 3 . 0 9 1
6 8 . 2 8 1 6 7 . 2 8 1 6 6 . 4 1 1 6 5 . 4 9 1 6 4 . 6 2 1
5 8 . 8 7 1 5 7 . 6 9 1 5 6 . 7 4 1 5 5 . 8 0 1 5 4 . 9 5 1
4 9 . 7 3 1 4 8 . 9 3 1 4 8 . 1 9 1 4 7 . 3 6 1 4 6 . 7 4 1
4 3 . 3 6 1 4 2 . 8 2 1 4 2 . 1 8 1 4 1 . 7 4 1 4 1 . 5 5 1
3 9 . 0 6 1 3 8 . 5 6 1 3 8 . 3 8 1 3 8 . 0 9 1 3 7 . 7 4 1
3 5 . 9 6 1 3 5 . 9 1 1 3 5 . 4 9 1 3 5 . 4 4 1 3 5 . 2 3 1
3 4 . 0 7 1 3 3 . 9 3 1 3 4 . 1 2 1 3 3 . 6 6 1 3 3 . 5 7 1
3 2 . 2 7 1 3 2 . 0 0 1 3 2 . 0 4 1 3 1 . 8 3 1 3 1 . 5 6 1
8 3 . 9 3 1 8 3 . 4 7 1 8 3 . 0 0 1 8 2 . 5 5 1 8 2 . 0 7 1
7 8 . 9 1 1 7 8 . 3 7 1 7 7 . 7 4 1 7 7 . 1 3 1 7 6 . 5 1 1
7 2 . 3 5 1 7 1 . 5 5 1 7 0 . 7 9 1 6 9 . 9 4 1 6 9 . 1 0 1
6 3 . 6 7 1 6 2 . 7 3 1 6 1 . 7 7 1 6 0 . 8 2 1 5 9 . 9 3 1
5 4 . 0 6 1 5 3 . 0 6 1 5 2 . 2 1 1 5 1 . 2 7 1 5 0 . 5 0 1
4 6 . 2 3 1 4 5 . 6 3 1 4 4 . 9 8 1 4 4 . 4 6 1 4 3 . 9 2 1
4 1 . 1 3 1 4 0 . 7 8 1 4 0 . 5 3 1 3 9 . 9 3 1 3 9 . 5 6 1
3 7 . 6 1 1 3 7 . 3 6 1 3 7 . 0 6 1 3 6 . 6 3 1 3 6 . 4 4 1
3 4 . 9 0 1 3 4 . 8 2 1 3 4 . 6 5 1 3 4 . 5 4 1 3 4 . 2 4 1
3 3 . 3 1 1 3 3 . 1 7 1 3 2 . 8 6 1 3 2 . 7 2 1 3 2 . 4 2 1
3 1 . 3 2 1 3 1 . 3 1 1 0 0 0
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T R T * 8 ,0B V K 2- B R U S H * Q U I C K C U R E
8 3 . 0 2 1 8 3 . 9 9 1 8 3 . 4 0 1 8 2 . 8 2 1 8 2 . 2 6 1
7 8 . 6 4 1 7 8 . 0 3 1 7 7 . 3 4 1 7 6 . 6 7 1 7 6 . 0 0 1
7 1 . 7 9 1 7 1 . 0 4 1 7 0 . 2 5 1 6 9 . 5 3 1 6 8 . 7 5 1
6 3 . 9 7 1 6 3 . 0 8 1 6 2 . 3 1 1 6 1 . 5 2 1 6 0 . 7 0 1
5 6 . 0 5 1 5 5 . 2 6 1 5 4 . 4 5 1 5 3 . 8 6 1 5 3 . 1 9 1
4 9 . 2 1 1 4 8 . 6 9 1 4 8 . 1 2 1 4 7 . 3 7 1 4 6 . 9 7 1
4 3 . 9 3 1 4 3 . 4 0 1 4 2 . 9 1 1 4 2 . 5 2 1 4 2 .2 7 1
3 9 . 7 0 1 3 9 . 6 4 1 3 9 . 1 5 1 3 9 . 0 0 1 3 8 . 6 4 1
3 6 . 8 9 1 3 6 . 6 3 1 3 6 . 4 4 1 3 5 . 7 8 1 3 5 . 8 9 1
3 4 . 5 4 1 3 4 . 3 4 1 3 4 . 0 9 1 3 4 . 0 7 1 3 3 . 7 6 1
3 2 . 7 2 1 3 2 . 5 5 1 3 2 . 4 0 1 3 2 . 3 1 1 3 1 . 8 9 1
3 0 . 8 1 1 3 0 . 4 5 1 3 0 . 3 0 1 3 0 . 0 2 1 2 9 . 9 5 ;
2 8 . 6 7 1 2 8 . 8 0 1 2 8 . 4 5 1 2 8 . 3 4 1 2 8 . 1 6 1
2 7 . 2 7 1 2 7 . 3 8 1 2 7 . 2 0 1 2 7 . 0 7 1 2 6 . 8 3 1
2 6 . 1 8 1 2 6 . 2 7 1 2 6 . 1 5 1 2 5 . 5 2 1 2 5 . 2 2 1
8 1 . 6 5 1 8 1 . 0 5 1 8 0 . 4 9 1 . 7 9 . 8 9 1 7 9 . 2 6 1
7 5 . 3 4 1 7 4 . 6 3 1 7 3 . 9 2 1 7 3 . 2 1 1 7 2 . 5 0 1
68.001 6 7 . 1 4 1 6 6 . 4 0 1 6 5 . 5 4 1 6 4 . 7 5 1
5 9 . 9 6 1 3 9 . 1 1 1 5 8 . 3 8 1 5 7 . 6 1 1 5 6 . 7 7 1
5 2 . 5 2 1 5 1 . 9 6 1 5 1 . 2 5 1 5 0 . 5 4 1 4 9 . 9 2 1
4 6 . 4 4 1 4 5 . 8 3 1 4 5 . 3 1 1 4 4 . 8 8 1 4 4 . 4 6 1
4 1 . 8 2 1 4 1 . 5 0 1 4 0 . 9 8 1 4 0 . 5 4 1 4 0 . 1 7 1
3 8 . 0 8 1 3 7 . 8 9 1 3 7 . 4 8 1 3 7 . 2 7 1 3 7 . 1 3 1
3 5 . 7 1 1 3 5 . 5 0 1 3 5 . 0 8 1 3 4 . 9 6 1 3 4 . 7 8 1
3 3 . 5 8 1 3 3 . 5 4 1 3 3 . 2 9 1 3 3 . 1 3 1 3 3 . 0 1 1
3 1 . 5 8 1 3 1 . 5 2 1 3 1 . 3 3 1 3 1 . 2 7 1 3 0 . 9 7 1
2 9 . 9 3 1 2 9 . 6 6 1 2 9 . 4 6 1 2 9 . 4 8 1 2 9 . 1 0 1
2 8 . 1 9 1 2 8 . 0 4 1 2 7 . 7 2 1 2 7 . 8 5 1 2 7 . 5 8 1
2 7 . 0 7 1 2 6 . 6 2 1 2 6 . 4 0 1 2 6 . 3 9 1 2 6 . 2 8 1
9  0 0 0 0
T R T * ? , 0 B U S 4 1 “ C R U S H I N G & B R U S H I N G * Q U 1  C K C U R E
8 4 . 0 7 1 8 3 . 4 9 1 8 2 . 8 7 1 8 2 . 2 5 1 8 1 . 6 2 1 8 0 . 9 7 1 8 0 . 2 8 1 7 9 . 6 1 1 7 8 . 9 2 1 7 8 . 2 2 1
7 7 . 4 9 1 7 6 . 7 2 1 7 5 . 9 5 1 7 5 . 1 2 1 7 4 . 3 0 1 7 3 . 4 7 1 7 2 . 5 8 1 7 1 . 7 0 1 7 0 . 7 7 1 6 9 . 8 1 1
6 8 . 8 9 1 6 7 . 9 2 1 6 6 . 9 4 1 6 5 . 9 6 1 6 4 . 9 2 1 6 3 . 8 1 1 6 2 . 7 4 1 6 1 . 6 6 1 6 0 . 5 8 1 5 9 . 5 0 1
5 8 . 3 5 1 5 7 . 2 7 1 5 6 . 2 0 1 5 5 . 0 8 1 5 4 . 0 0 1 ' 5 3 . 0 0 1 5 2 . 0 3 1 5 1 . 1 5 1 5 0 . 1 6 1 4 9 . 1 4 1
4 8 . 0 0 1 4 6 . 9 8 1 4 6 . 2 1 1 4 5 . 3 8 1 4 4 . 6 0 1 4 3 . 8 2 1 4 2 . 9 4 1 4 2 . 3 9 1 4 1 . 7 8 1 4 1 . 1 4 1
4 0 . 4 9 1 3 9 . 9 5 1 3 9 . 2 2 1 3 8 . 6 8 1 3 8 . 2 3 1 3 7 . 8 6 1 3 7 . 5 3 1 3 6 . 9 3 1 3 6 . 5 1 1 3 5 . 9 8 1
3 5 . 4 9 1 3 5 . 1 9 1 3 4 . 7 0 1 3 4 . 4 6 1 3 4 . 2 6 1 3 3 . 5 9 1 3 3 . 3 9 1 3 3 . 0 5 1 3 2 . 6 9 1 3 2 . 2 1 )
3 1 . 8 4 1 3 1 . 4 8 1 3 1 . 3 0 1 3 0 . 8 9 1 3 0 . 7 1 1 3 0 . 5 3 1 3 0 . 0 0 1 2 9 . 7 9 1 2 9 . 3 2 1 2 9 . 3 1 1
2 8 . 8 3 1 2 8 . 6 7 1 2 8 . 2 5 1 2 8 . 1 0 1 2 8 . 0 4 1 2 7 . 7 9 1 2 7 . 5 4 1 2 7 . 4 5 1 2 7 . 2 7 1 2 7 . 2 1 1
2 6 . 9 5 1 2 6 . 8 4 1 2 6 . 3 1 1 2 6 . 4 0 1 2 5 . 9 8 1 2 6 . 0 7 1 2 5 . 8 3 1 2 5 . 6 2 1 2 5 . 3 9 1 2 5 . 2 3 1
2 4 . 9 7 1 2 5 . 0 4 1 2 4 . 7 5 1 2 4 . 7 2 1 2 4 . 6 8 1 2 4 . 2 9 1 2 4 . 1 8 1 2 3 . 9 3 1 2 3 . 7 3 1 2 3 . 6 3 1
2 3 . 4 3 1 2 3 . 2 2 1 2 3 . 3 6 1 2 3 . 0 1 1 2 2 . 8 8 1 2 2 . 5 0 1 2 2 . 4 1 1 2 1 . 8 9 1 2 1 . 9 9 1 2 1 . 7 7 1
2 1 . 5 3 1 2 1 . 6 9 1 2 1 . 5 2 1 2 1 . 2 7 1 2 1 . 3 6 1 2 0 . 8 8 1 2 0 . 8 1 1 2 0 . 8 5 1 2 0 . 8 3 1 2 0 . 5 7 1
2 0 . 2 8 1 2 0 . 4 1 1 2 0 . 3 8 1 0 0 0 0 0 0 0
T R T * 9 , 0 8 V H 2 - C R U S H I N G & B R U S H I N G + Q U J C K C U R E
8 3 . 6 9 1 8 3 . 0 7 1 8 2 . 4 6 1 8 1 . 8 2 1 8 1 . 2 3 1 8 0 . 6 1 1 7 9 . 9 8 1 7 9 . 3 3 1 7 8 . 6 8 1 7 7 . 9 8 1
7 7 . 2 9 1 7 6 . 5 8 1 7 5 . 8 2 1 7 5 . 0 9 1 7 4 . 3 1 1 7 3 . 4 7 1 7 2 . 6 1 1 7 1 . 7 8 1 7 0 . 8 9 1 69.971
6 9 . 0 5 1 6 8 . 0 8 1 6 7 . 1 4 1 66.121 6 5 . 1 5 1 6 4 . 0 6 1 6 2 . 9 4 1 6 1 . 8 3 1 6 0 . 7 7 1 5 9 . 6 2 1
5 8 . 5 0 1 5 7 . 3 4 1 5 6 . 1 9 1 5 5 . 1 2 1 5 4 . 0 9 1 5 2 . 9 1 1 5 1 . 9 6 1 5 0 . 9 8 1 4 9 . 8 8 1 4 8 . 8 7 1
4 7 . 9 0 1 4 6 . 7 2 1 4 5 . 8 1 1 4 5 . 1 9 1 4 4 . 2 6 1 4 3 . 4 9 1 4 2 . 7 4 1 4 1 . 8 9 1 4 1 . 3 5 1 4 0 . 7 3 1
4 0 . 0 8 1 3 9 . 2 5 1 3 8 . 7 5 1 3 8 . 3 0 1 3 7 . 6 8 1 3 6 . 9 6 1 3 6 . 6 1 1 3 6 . 1 8 1 3 5 . 7 2 1 3 5 . 3 4 1
3 4 . 7 9 1 3 4 . 2 5 1 3 3 . 9 7 1 3 3 . 6 4 1 3 3 . 3 1 1 3 2 . 8 2 1 3 2 . 6 7 1 3 2 . 0 5 1 3 1 . 6 9 1 3 1 . 2 4 1
3 0 . 8 7 1 3 0 . 4 2 1 3 0 . 0 9 1 2 9 . 9 4 1 2 9 . 5 8 1 2 9 . 4 3 1 2 9 . 2 7 1 2 8 . 9 8 1 2 8 . 6 6 1 2 8 . 2 1 1
2 8 . 0 8 1 2 7 . 6 2 1 2 7 . 3 7 1 2 7 . 1 8 1 2 7 . 1 3 1 2 6 . 8 4 1 2 6 . 7 2 1 2 6 . 6 1 1 2 6 . 1 7 1 2 6 . 0 5 1
2 6 . 0 2 1 2 5 . 6 8 1 2 5 . 7 1 1 2 5 . 5 1 1 2 5 . 4 5 1 2 5 . 1 8 1 2 5 . 2 8 1 2 4 . 8 3 1 2 4 . 5 4 1 2 4 . 1 3 1
2 4 . 2 7 1 2 3 . 8 6 1 2 3 . 8 7 1 2 3 . 6 7 1 2 3 . 7 5 1 2 3 . 5 9 1 2 3 . 1 7 1 2 3 . 0 8 1 2 2 . 7 4 1 2 2 . 6 8 1
2 2 . 6 4 1 22.201 2 1 . 9 5 1 2 2 . 0 6 1 2 1 . 8 2 1 2 1 . 6 6 1 2 1 . 5 9 1 2 1 . 6 0 1 2 1 . 4 2 1 2 1 . 3 3 1
2 1 . 1 5 1 2 0 . 9 4 1 2 0 . 8 3 1 2 0 . 6 8 1 2 0 . 5 4 1 20.201 2 0 . 3 1 1 20.121 20.201 2 0 . 0 8 1
1 9 . 6 9 1 1 9 . 4 6 1 1 9 . 5 8 1 0 0 0 0 0 0 0
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T R T M O ,  O B V M 1 - F L A  1 L * Q U I C K C U R E
8 4 . 6 3 1 8 4 . 0 0 1 8 3 . 4 2 1 8 2 . 7 9 1 8 2 . 1 9 1 8 1 . 5 5 1 8 0 . 9 3 1 8 0 . 3 0 1 7 9 . 6 3 1 7 8 . 9 8 1
7 8 . 3 0 1 7 7 . 5 7 1 7 6 . 8 5 1 7 6 . 1 1 1 7 5 . 3 4 1 7 4 . 6 0 1 7 3 . 7 8 1 7 2 . 9 7 1 7 2 . 0 8 1 7 1 . 2 4 1
7 0 . 3 9 1 6 9 . 4 8 1 6 8 . 6 4 1 6 7 . 7 0 1 6 6 . 7 9 1 6 5 . 8 6 1 64.871 6 3 . 9 4 1 6 3 . 0 0 1 6 2 . 0 5 1
6 1 . 0 3 1 6 0 . 1 7 1 5 9 . 2 7 1 58.311 5 7 . 3 7 1 5 6 . 4 7 1 5 5 . 5 9 1 5 4 . 8 0 1 £ 3 . 9 8 1 5 3 . 0 4 1
5 2 . 1 7 1 5 1 . 3 0 1 5 0 . 5 6 1 4 9 . 7 5 1 4 9 . 0 1 1 4 8 . 6 2 1 4 7 . 6 8 1 4 7 . 1 8 1 4 6 . 5 3 1 4 5 . 8 6 1
4 5 . 3 8 1 4 4 . 8 8 1 4 4 . 3 5 1 4 3 . 7 3 1 4 3 . 1 9 1 4 2 . 7 1 1 4 2 . 1 2 1 4 1 . 7 0 1 4 1 . 2 1 1 4 0 . 8 9 1
4 0 . 3 7 1 4 0 . 1 3 1 3 9 . 7 0 1 3 9 . 4 6 1 3 9 . 1 8 1 3 8 . 6 5 1 3 8 . 2 9 1 3 7 . 7 8 1 3 7 . 3 5 1 3 7 . 0 4 1
3 6 . 6 6 1 3 6 . 5 6 1 3 6 * 0 6 1 3 5 . 6 3 1 3 5 . 2 0 1 3 5 . 2 4 1 3 4 . 5 8 1 3 4 . 7 1 1 3 4 . 2 7 1 3 4 . 0 0 1
3 3 . 5 9 1 3 3 . 7 3 1 3 3 . 4 7 1 3 2 . 8 8 1 3 3 . 1 3 1 3 2 . 8 8 1 3 2 . 4 7 1 3 2 . 5 6 1 3 2 . 1 6 1 3 1 . 7 2 1
3 1 . 6 4 1 3 1 . 3 0 1 3 1 . 3 6 1 3 1 . 0 3 1 3 1 . 0 5 1 3 0 . 7 0 1 3 0 . 5 6 1 3 0 . 3 1 1 3 0 . 2 6 1 2 9 . 9 5 1
2 9 . 9 3 1 2 9 . 8 1 1 2 9 . 6 6 1 2 9 . 2 7 1 2 9 . 3 1 1 2 9 . 1 9 1 2 8 . 9 9 1 2 8 . 6 5 1 2 8 . 4 4 1 2 8 . 3 0 1
2 8 . 2 5 1 2 7 . 8 9 1 2 7 . 5 6 1 2 7 . 6 9 1 2 7 . 4 8 1 2 7 . 5 4 1 2 7 . 0 4 1 2 6 . 9 6 1 2 6 . 6 2 1 2 6 . 7 1 1
2 6 . 4 4 1 2 6 . 5 2 1 2 6 . 6 1 1 2 6 . 2 5 1 2 6 . 1 8 1 2 6 . 2 3 1 2 6 . 0 8 1 2 5 . 6 7 1 2 5 . 7 5 1 2 5 . 4 0 1
2 5 . 3 1 1 2 5 . 2 5 1 2 5 . 2 4 1 0 0 0 0 0 0 0
T R T  N 1 0 , 0 B V H 2 - F L A I L + Q U 1 C K C U R E
8 4 . 9 7 1 8 4 . 4 1 1 8 3 . 8 6 1 8 3 . 3 0 1 8 2 . 7 5 1 8 2 . 1 8 1 8 1 . 6 1 1 8 1 . 0 4 1 8 0 . 4 4 1 7 9 . 8 3 1
7 9 . 2 2 1 7 8 . 5 7 1 7 7 . 8 9 1 7 7 . 1 9 1 7 6 . 4 8 1 7 5 . 7 1 1 7 4 . 9 7 1 7 4 . 2 2 1 7 3 . 4 5 1 7 2 . 5 9 1
7 1 . 7 9 1 7 0 . 9 1 1 7 0 . 0 4 1 6 9 . 1 1 1 6 8 . 2 3 1 6 7 . 2 3 1 66.221 6 5 . 3 4 1 6 4 . 2 5 1 6 3 . 2 3 1
6 2 . 1 6 1 6 1 . 1 3 1 6 0 . 0 9 1 5 8 . 9 9 1 5 7 . 9 2 1 5 6 . 8 7 1 5 5 . 9 5 1 5 4 . 9 8 1 5 3 . 9 4 1 5 2 . 9 7 1
5 1 . 8 0 1 ” 0 . 8 0 1 4 9 . 9 1 1 4 9 . 1 6 1 4 8 . 3 0 1 4 7 . 5 0 1 4 6 . 6 3 1 4 6 . 1 3 1 4 5 . 3 8 1 4 4 . 5 5 1
4 4 . 0 2 1 4 3 . 4 0 1 4 2 . 9 8 1 4 2 . 2 9 1 4 1 . 8 3 1 4 1 . 4 1 1 4 0 . 3 8 1 4 0 . 3 6 1 4 0 . 0 7 1 3 9 . 4 0 1
3 9 . 1 1 1 3 8 . 7 9 1 3 8 . 4 5 1 3 8 . 0 5 1 3 7 . 8 4 1 3 7 . 2 4 1 3 6 . 7 9 1 3 6 . 4 7 1 3 6 . 0 5 1 3 5 . 9 2 1
3 5 . 4 2 1 3 5 . 1 7 1 3 5 . 0 8 1 3 4 . 7 8 1 3 4 .5 0 1 3 3 . 9 6 1 3 3 . 9 6 1 3 3 . 4 9 1 3 3 . 2 7 1 3 3 . 1 7 1
3 2 . 6 4 1 3 2 .4 7 3 3 2 . 2 3 1 3 1 . 8 3 1 3 1 . 8 7 1 3 1 . 7 5 1 3 1 . 5 6 1 3 1 . 6 1 1 3 1 . 3 2 1 3 1 . 2 2 1
3 0 . 9 9 1 3 0 .6 0 1 3 0 . 4 8 1 3 0 . 2 2 1 3 0 . 1 6 1 2 9 . 9 7 1 2 9 . 6 6 1 2 9 . 6 0 1 2 9 . 3 6 1 2 9 . 1 0 1
2 8 . 9 9 1 2 8 . 7 9 1 2 8 . 7 2 1 2 8 . 6 8 1 2 B . 3 B 1 2 8 .2 5 1 2 8 . 1 8 1 2 8 . 0 7 1 2 7 . 9 9 1 2 7 . 9 5 1
2 7 . 7 1 1 2 7 . 5 7 1 2 7 . 2 4 1 2 7 . 1 1 1 2 6 . 8 2 1 2 7 . 0 0 1 2 6 . 2 7 1 2 6 . 3 0 1 2 6 . 1 8 1 2 5 . 8 8 1
2 5 . 7 8 1 2 5 . 5 2 1 2 5 . 5 5 1 2 5 . 1 4 1 2 5 . 4 7 1 2 5 . 1 1 1 2 5 . 0 3 1 2 4 . 7 1 1 2 4 . B 4 1 2 4 . 6 1 1
2 4 . 7 4 1 2 4 . 3 8 1 2 4 . 4 5 1 0 9  0 0 0 0 0
T R T 4 1 1 , O B V S l - I N T E R M E S H I N G  R U B B E R * Q U I C K C U R E
8 3 . 7 6 1 8 3 . 1 1 1 8 2 . 4 5 1 8 1 . 7 8 1 8 1 . 1 3 1 8 0 . 4 2 1 7 9 . 7 2 1 7 9 . 0 2 1 7 8 . 3 2 1 7 7 . 5 9 1
7 6 . 8 5 1 7 6 . 0 7 1 7 5 . 2 9 1 7 4 . 4 4 1 7 3 . 6 3 1 7 2 . 7 7 1 7 1 . 9 0 1 7 1 . 0 3 1 7 0 . 1 3 1 6 9 . 1 9 1
6 8 . 2 5 1 6 7 . 3 0 1 6 6 . 3 3 1 6 5 . 3 6 1 6 4 . 3 5 1 6 3 . 3 1 1 6 2 . 2 3 1 6 1 . 1 5 1 6 0 . 1 3 1 5 6 . 9 6 1
5 7 . 9 6 1 5 6 . 8 5 1 5 5 . 7 6 1 5 4 . 5 9 1 5 3 . 5 9 1 5 2 . 6 4 1 5 1 . 5 9 1 5 0 . 5 7 1 4 9 . 5 1 1 4 8 . 6 0 1
4 7 . 4 5 1 4 6 . 5 6 1 4 5 . 6 2 1 4 4 . 8 6 1 4 3 . 9 7 1 4 3 . 1 2 1 4 2 . 1 1 1 4 1 . 6 2 1 4 0 . 8 5 1 3 9 . 9 6 1
3 9 . 3 3 1 3 8 . 6 9 1 3 7 . 9 7 1 3 7 . 2 6 1 3 6 . 6 0 1 3 6 . 3 7 1 3 5 . 7 7 1 3 5 . 0 5 1 3 4 . 7 4 1 3 4 . 0 9 1
3 3 . 6 8 1 3 3 . 1 9 1 3 2 . 8 8 1 3 2 . 4 1 1 3 2 . 3 0 1 3 1 . 4 6 1 3 1 . 1 4 1 3 0 . 7 8 1 3 0 . 0 8 1 2 9 . 9 7 1
2 9 . 6 8 1 2 9 . 4 3 1 2 9 . 1 7 1 2 8 . 7 4 1 2 6 . 3 0 1 2 7 . 9 9 1 2 7 . 6 5 1 2 7 . 3 3 1 2 7 . 2 5 1 2 6 . 8 5 1
2 6 . 6 5 1 2 6 . 4 3 1 2 6 . 3 0 1 2 5 . 9 8 1 2 5 . 8 2 1 2 5 . 8 5 1 2 5 . 4 3 1 2 5 . 5 7 1 2 5 . 1 3 1 2 5 . 1 7 1
2 4 . 5 2 1 2 4 . 5 5 1 2 4 . 3 1 1 2 4 . 1 7 1 2 4 . 1 4 1 2 3 . 8 8 1 2 3 . 7 0 1 2 3 . 6 1 1 2 3 . 2 9 1 2 3 . 2 9 1
2 3 . 1 7 1 2 3 . 0 4 1 2 3 . 0 5 1 2 2 . 8 2 1 2 2 . 5 3 1 2 2 . 3 5 1 2 2 . 3 2 1 2 2 . 3 8 1 22.001 2 1 . 9 7 1
2 1 . 8 2 1 2 1 . 7 2 1 2 1 . 5 8 1 2 1 . 2 6 1 2 1 . 2 6 1 2 1 . 1 9 1 2 0 . 7 5 1 2 0 . 7 3 1 2 0 . 1 9 1 2 0 . 2 5 1
2 0 . 2 3 1 2 0 . 0 9 1 1 9 . 9 6 1 1 9 . 9 3 1 1 9 . 3 9 1 1 9 . 6 0 1 1 9 . 0 6 1 1 9 . 1 6 1 1 9 . 2 7 1 1 9 . 1 3 1
1 8 . 9 3 1 1 8 . 9 5 1 1 8 . 9 1 1 0 0 0 0 0 0 0
179
TRT#11,0BV#2-JNTERMESH1NG RUBBER+QUICKCURE
84.331 83.701 63.061 82.431 81.B11 81.121 80.451 79.791 79.111 78.411
77.701 76.941 76.171 7 5 ,3 8 1 74.571 73.711 72.871 71.991 71.061 70.131
69.191 68.191 67.261 66.241 65.201 64.191 63.09! 61.991 60.901 59.871
58.£81 5 7 .5 9 1 56.411 55.311 54.331 53.241 52.091 5U251 50,04! 49.011
4 7 .7 3 1 46.671 45.651 44.811 43.841 42.871 41.96! 40,941 4 0 . 1 3 ! 39.241
38.571 37.771 37.011 36.351 35.501 34.811 34.!71 33.531 32.89! 32.451
31.981 31.321 30.871 30.481 29.981 29.501 29.08! 28.80! 28.481 27.911
2 7 .3 8 1 2 7 .1 9 1 26.741 26.451 25.971 25.811 25.701 25.301 25.231 24.901
24.741 24.571 24.321 23.961 23.741 23.761 23.791 23.591 23.211 22.651
22.£31 22.591 22.451 22.22! 22.34! 21.971 21.671 21.741 21.581 0
TRT812,OBV#1-BRUSHYCONSERVIT
84.041 83.401 82.761 82.111 81.481
77.361 76.601 75.821 75.021 74.201
68.841 67.911 66.941 66.001 65.001
58.971 57.961 57.021 56.241 55.221
50.501 49.781 49.081 48.511 47.811
44.801 44.261 43.731 43.391 42.951
40.521 40.121 40.031 39.691 39.321
37.261 37.041 36.681 36.541 36.141
34.711 34.421 34.061 34.121 33.851
32.561 32.481 32.251 32.231 31.991
31.031 30.861 30.821 30.741 30.631
29.411 , 29.431 28.921 28.781 28.651
27.681 27.681 27.391 27.471 27.311
26.271 26.291 26.201 26.161 26.031
25.201 25.241 25.211 24.661 24.321
80.791 80.161 79.471 78.791 78.091
73.351 72.471 71.631 70.721 69.751
64.001 62.901 61.921 60.931 60.021
54.421 53.721 52.811 51.981 51.211
47.291 46.761 46.411 45.661 45.221
42.601 42.091 41.891 41.331 40.821
38.951 38.521 38.191 38.011 37.481
36.071 35.671 35.341 34.971 34.841
33.661 33.481 33.341 32.911 32.761
31.921 31.621 31.401 31.231 31.191
30.211 29.911 30.221 29.701 29.561
28.381 28.341 27.991 27.961 27.661
26.951 27.071 26.861 26.701 26.701
26.061 25.971 25.501 25.601 25.361
0 0 0 0 0
TRT#12,OBV#2-BRUSH*CONSERVIT
83.511 82.801 82.101 81.431 80.741
76.571 . 75.841 75.061 74.291 73.571
68.751 67.901 67.141 66.241 65.341
60.001 59.101 58.291 57.441 56.621
51.951 51.071 50.411 49.701 48.991
45.311 44.911 44.381 43.731 43.361
40.601 40.351 39.851 39.741 39.391
37.181 . 36.811 3c.511 36.151 35.911
34.721 34.521 34.091 33.871 33.571
32.601 32.281 32.171 31.821 31.941
30.721 30.521 30.431 30.291 29.971
29.091 28.901 28.871 28.641 28.521
27.571 27.531 27.341 27.181 27.051
26.291 26.071 25.881 25.881 25.861
25.021 25.441 25.151 24.141 0 0 0
80.031 79.351 78.671 78.011 77.281
72.811 72.021 71.221 70.381 69.651
64.431 63.591 62.631 61.801 60.881
55.801 55.071 54.261 53.581 52.701
48.401 47.711 47.221 46.561 45.921
42.891 42.251 41.811 41.401 41.031
38.841 38.541 38.001 37.811 37.561
35,801 35.641 35.171 35.081 34.711
33.491 33.271 32.941 32.881 32.631
31.901 31.601 31.421 30.781 30.671
29.941 29.701 29.601 29.391 29.201
28.401 28.161 27.901 27.721 27.681
26.781 26.801 26.761 26.581 26.281
25.781 25.571 25.401 25.271 25.401
0 0 0
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TRT#13,OBV#1-CRUSHINB&BRUSHINS+CONSERVIT
83.761 83.951 82.371 81.691 80.991 80.251 79.551 78.821 78.071 77.281
7(5.471 75.641 74.781 73.871 73.011 72.081 71.111 70.171 69.131 68.091
67.071 66.021 64.871 63.851 62.711 61.591 60.331 59.121 58.071 56.921
55.731 54.491 53.391 52.331 51.311 50.251 49.501 48.391 47.501 46.611
45.601 44.771 43.981 43.301 42.471 41.891 41.271 40.591 39.951 39.301
3B.831 38.381 37.641 3 7 .1 7 1 36.791 36.311 35 ..921 35.30! 34.941 34.321
33.971 33.711 33.131 32.921 32.631 32.011 31.66! 31.291 30.861 30.291
30.101 29.763 29.641 29.371 28.991 28.641 28.281 27.961 27*551 27.321
26.881 27.031 26.611 26 .'271 2 6 .2 3 1 25.941 25.971 25.731 25.541 25.20!
24.751 24.761 24.651 24.171 24.081 23.991 23.641 23.621 23.631 23.121
22.971 23.041 22.791 22.731 22.401 22.251 22.051 22.041 21.801 21.711
21.501 21.211 20.941 20.551 20.65! 20.391 20.171 19.901 19.951 19.701
19.501 19.541 19.231 19.141 18.991 19.03! 18.761 19.101 18.701 IB.501
16.371 18.301 18.061 0 0 0 0 0 0 0
TRT#13,0BV#2-CRUSHING&BRUSHING+CONSERVIT
83.791 83.221 82.641 82.091 81.491 80.911 80.291 79.701 79.101 78.431
77.841 77.121 76.431 75.731 75.001 74.241 73.511 72.701 71.911 71.051
70.261 69.431 68.591 67.691 66,871 65.871 64.901 64.031 63.071 62.161
61.091 60.271 59.301 58.351 57.371 56.461 55.621 54.611 53.741 52.771
51.751 50.351 49.111 47.921 46.911 45.931 45.021 44.251 43.441 42.651
42.001 41.311 40.721 40.15! 39.371 38.821 38.421 37.741 37.271 36.831
36.481 35.981 35.471 35.251 34.651 34.22! 33.771 33.361 33.181 32.761
32.331 32.031 31.481 31.221 31.001 30.661 30.30! 30.121 30.011 29.691
29.521 28.861 28.921 28.491 28.231 28.171 27.861 27.861 27.571 27.071
27.171 26.781 26.611 26.531 26.521 26.161 26.031 25.881 25.591 25.461
25.211 25.091 24.871 24.551 24.611 24.581 24.291 24.051 23.871 23.431
23.351 23.271 23.251 22.971 22.971 22.561 22.191 22.241 22.041 22.111
22.061 21.651 21.841 21.45! 21.161 21.051 20.971 20.961 20.991 20.281
20.381 20.281 20.181 . 0 0 0 0 0 0 0
TRT#14, OBV# 1-FLAIL* CONSERVIT
83.831 82.201 82.601 82.011 81.401 80.811 80.231 79.641 79.041 78.411
77.781 77.111 76.441 75.741 75.071 74.331 73.651 72.851 72.121 71.301
70.551 69.651 68.971 68.101 67,271 66.271 65.601 64.691 63.791 62.971
61.851 61.181 60.351 59.421 58.581 57.731 57.031 56.231 55.471 53.331
53.001 51.831 50.871 50.021 49.411 48.711 48.131 47.611 46.941 46.501
46.001 45.701 45.281 44.801 44.321 43.941 43.531 43,041 42.591 42.341
42.011 41.571 41.431 40.981 40.651 40.201 39.821 39.391 39.161 38.891
38.421 38.051 37.821 37.501 37.251 36.901 36.661 36.341 36.361 35.871
35.691 35.401 34.981 34.681 34.471 34.391 34.391 33.951 33.731 33.611
33.521 33.251 33.231 33.011 32.611 32.421 32.321 31.821 31.591 31.741
31.211 31.091 31.081 '31.021 30.751 30.281 30.261 20.191 29.891 30.001
29.611 29.681 29.401 29.051 28.871 28.601 28.441 28.141 27.941 27.821
27.691 27.321 27.351 27.391 27.261 26.941 26.991 26.831 26.801 26.521
26.241 26.431 26.101 26.281 26.011 26.061 25.371 25.341 .25.411 25.271
25.151 25.091 24.201 24.381 23.941 0 0 0 0 0
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TRT#14,0BV#2-FLAIL+CONSERVIT
84.141 83.531 82.941 82.401 81.831
78.431 77.811 77.171 76.521 75.921
71.721 71.041 70.291 69.531 68.741
63.811 62.941 62.091 61.351 60.431
52.291 51.371 50.611 50.231 49.121
45.991 45.451 44.111 44.471 43.851
40.701 40.591 40.281 39.821 39.441
37.161 36.731 36.431 36.041 35.611
34.081 33.611 33.321 33.191 32.901
31.611 31.441 31.411 31.261 30.981
29.401 29.411 29.121 29.111 28.721
27.721 27.511 27.451 27.041 26.771
25.661 25.651 25.571 25.411 25.171
24.391 24.221 24.041 24.011 24.031
23.161 23.111 22.311 22.231 21.891
81.261 80.701 80.121 79.581 78.991
75.261 74.611 73.891 73.1B1 72.461
67.931 67.121 66.311 65,491 64.651
59.701 58.901 58.171 57.291 51.701
48.231 48.071 46.691 46.101 46.031
43.401 42.861 42.451 41.121 41.441
38.891 38.651 38.231 37.941 37.521
35.241 35.041 34.861 34.571 34.371
32.721 32.451 32.331 32.031 31.751
30.791 30.401 30.091 30.011 29.691
28.621 26.361 28.121 27.961 27.801
26.581 26.401 26.181 25.921 25.861
25.131 24.761 24.491 24.861 24.501
24.061 23.841 23.711 23.541 23.651
0 0 0 0 0
TRT#15.0BV#2-INTERMESHING RUBBER*CONSERVIT
84.441 83.861 83.301 82.751 82.201
78.771 78.171 77.551 76.891 76.211
71.911 71.141 70.401 69.621 68.741
63.331 62.411 61.411 60.451 59.491
51.591 49.751 48.161 46.791 45.401
39.261 38.361 37 .'521 36.681 36/001
32.441 31.981 31.351 30.881 30.461
27.851 27.421 26.981- 26.861 26.221
24.751 24.271 24.171 24.291 23.731
81.641 81.091 80.541 79.981 79.371
75.601 74.841 74.171 73.431 72.701
67.871 66*991 66.111 65.191 64.301
58.501 57.691 56.731 55.611 53.621
44.261 43.201 41.911 41.131 40.021
35.211 34.591 34.061 33.201 ' 32.871
30.031 29.551 29.261 28.721 27.991
25.811 25.551 25.431 25.441 25.341
23.531 23.301 23.161 22.781 0
TRT#15,OBV# S-INTERMESHING RUBBER*CONSERVIT
84.731 84.091 83.501 82.901 82.291
78.321 77.571 76.811 76.041 75.251
70.081 69.191 68.211 67.321 66.321
60.161 59.091 58.081 56.981 55.901
49.511 48.531 47.551 46.541 45.531
40.201 39.551 38.661 38.111 37.311
33.411 32.931 32.381 32.061 31.681
28.861 28.381 27.861 27.761 27.411
25.691 25.491 25.091 24.731 24.421
81.651 81.011 80.361 79.691 79.021
74.381 73.551 72.741 71.841 70.941
65.281 64.301 63.211 62.211 61 .181
54.911 53.731 52.851 51.781 50.731
44.531 43.631 42.761 41.861 40.991
36.401 35.711 35.221 34.641 34.131
31 .011 30.631 30.281 29.531 29.141
27.141 26.911 26.461 26.111 25.851
24.521 24.151 24.211 23.871 0
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Replication # 3.
TRT41,OBV#1-BRUSH ROLL
84 831 84 311 83.861 83.291 82.671
78 541 77 771 76.961 76.081 73.271
69 791 68 781 67.801 66.871 63.711
39 161 58 051 56.921 53.711 34:801
43 701 47 991 46.951 46.151 43.311
41 781 41 421 40.831 40.081 39.791
37 Oil 36 931 36.561 36.151 33.861
33 881 33 351 33.311 32.961 32.781
31 081 30 801 30.691 30.361 30.091
2? 201 29 171 29.091 28.841 28.821
27 511 27 331 27.171 27.171 27.011
26 051 26 101 23.841 25.781 25.461
24 731 24 831 24.611 •24.221 24.161
23 591 23 411 23.571 23.141 23.061
22 981 22 781 0 0 0 0 0 0 0 0
82.031 81.421 80.701 80 001 79 301
74.391 73.521 72.561 71 641 70 691
64.621 63.621 62.511 61 411 60 271
53.651 52.591 31.701 50 561 49 721
44.681 44.041 43.501 42 821 42 071
39.161 38.891 38.531 38 061 37 531
33.791 33.261 34.841 34 431 34 331
32.391 32.121 32.021 31 641 31 231
30.141 30.031 29.571 29 581 29 461
28.761 28.431 28.331 28 051 28 031
26.601 26.581 26.361 26 .501 26 081
25.421 25.481 23.191 25 .201 25 041
24.171 23.761 23.781 23 .851 23.601
23.001 22.961 22.981 22 .851 22 .861
TRT#1,0BV#2-BRUSH ROLL
84. 281 83 771 83 251 82 641 82 Oil
77 651 76 871 76 051 75 151 74 271
68. 381 67 301 66 271 63 161 64/ 071
57. 221 56 061 34 871 33 891 32 761
47. 101 46 291 45 551 44 641 43 911
40 631 40 261 39 631 39 111 38 731
36 281 35 931 33 761 33 471 34 841
32 961 32 531 32 311 32 Oil 31 871
30 361 30 001 29 901 29 551 29 171
28 271 28 371 28 061 27 841 27 971
26 541 26 541 26 151 26 041 25 881
25 .151 24 941 24 891 24 681 24 721
24 .031 23 711 23 461 23 441 23 231
22 .671 22 241 22 361 22 221 22 031
22 .011 21 891 0 0 0 0 0 0 1 0
81 351 80 681 79 931 79. 231 78 451
73 351 72 381 71 ,391 70. 411 69 391
62 921 614771 60. 651 59*481 58 341
31 741 30 721 49 811 48 761 47 821
43 331 42 821 42 .231 ' 41 321 40 971
38 281 37 901 37 .331 37. 111 36 731
34 611 34 191 33 .781 33 621 33 301
31 661 31 581 31 .271 30 821 30 591
29 171 29 111 28 .771 28 621 28 481
27 311 27 331 27 .251 26 921 26 751
25 811 25 931 25 .541 25 271 25 271
24 311 24 391 24 .321 24 241 24 131
23 191 23 131 23 .111 22 741 22 741
22 041 21 991 21 .771 21 751 21 941
TRT#2|0SV#1-CRUSHING AND BRUSHING
93. 951 83. 341 82 761 82. 161 81 561
77. 481 76 641 75 861 75 041 74 201
68 .591 67 ,571 66 571 65 511 64 391
57 661 56 .401 55 231 54 Oil 53 101
46 761 45 .881 44 951 43 891 42 981
38 701 38 .051 37 511 37 051 36 551
33 .771 33 ,381 32 811 32 531 32 251
30 .341 29 ,931 29 681 29 271 28 941
27 .251 27 .171 26 871 26 871 26 481
25 321 25 .061 24 961 24 831 24 621
80 941 80 301 79 591 78 901 78 171
73 271 72 391 71 471 70 561 69 541
63 261 62 241 61 071 59 851 58 841
52 O i l 50 831 49 851 48 811 47 741
42 191 41 551 40 771 39 911 39 331
36 341 35 451 34 921 34 661 34 161
31 861 31 481 31 181 30 751 30 591
28 581 28 321 27 841 27 781 27 511
26 051 26 041 25 651 25 681 25 281
24 431 24 401 24 071 23 991 23 721
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23.601 23-791 23.531 23.431 23.001 22.951 22.951 22.581 22.701 22.541
22.541 22.261 21.671 21.851 21.851 21.741 21.571 21.231 21.251 20.871
20.811 20.631 20.521 20.241 20.441 20.341 20.221 19.751 19.791 19.741
19.721 19.771 19.591 19.581 19.451 19.571 19.381 19.071 19.201 19.211
19.341 19.331 0 0 0 0 0 0 0 0
TRT#2,0BV82-CRUSH1N6 AND B R U S H I N G
83 891 83.241 82.601 81.931 81.271 80.571 79.821 79 101 78 331 77.521
76 721 75.821 74.931 74.011 73.091 72.091 71.121 70 051 69 041 67.961
66 861 65.791 64.721 63.481 62.321 61.171 59.971 58 881 57 651 56.471
55 291 54.121 53.131 51.911 50.861 49.951 48.881 47 891 46 871 46.081
45 331 44.531 43.681 42.741 42.031 41.441 40.611 40 091 39 531 38.941
38 221 37.791 37.271 37.051 36.521 35.871 35.441 34 991 34 571 34.191
33 891 33.231 33.141 32.451 32.251 31.841 31 .621 31 371 30 891 30.601
30 451 30.271 29.631 29.471 28.931 28.961 28.551 28 321 27 931 27.821
27 421 27.211 26.901 26.951 26.821 26.761 26.541 26 161 25 881 25.511
25 661 25.451 25.171 24.701 24.951 24.651 24.481 24 521 24 401 24.171
23 901 23.991 23.691 23.501 23.441 23.381 23.151 23 151 22 871 22.781
22 951 22.511 22.741 22.311 22.221 22.071 21.871 21 871 21 641 21.691
20 181 20.061 19.881 19.831 19.791 19.871 19.791 19 661 19 741 19.561
19 751 19.761 0 0 0 0 0 0 0 0
TRTt§3}08V81- F L A I L  C O N D I T I E M N G
84 101 83 521 82 941 82 351 81 .751 81 131 80 491 79 861 79 191 78 491
77 801 77 .051 76 211 75 .221 74 .131 73 231 72 171 71 111 70 Oil 68 941
67 761 66 .681 65 451 64 .241 63 .151 61 841 60 671 59 501 58 251 56 981
55 771 54 ,671 S3 561 52 .321 51 .341 50 391 49 361 48 481 47 511 46 661
45 991 45 .221 44 481 43 621 43 .001 42 531 41 911 41 421 40 731 40 101
39 651 39 .351 38 841 38 .241 37 .671 37 571 37 451 36 931 36 411 36 101
35 691 35 .481 34 991 34 .621 34 .321 34 171 33 771 33 541 32 851 32 491
32 401 32 .041 31 741 31 .481 31 .181 30 991 30 751 30 711 30 20! 30 231
29 771 29 .731 29 231 29 .121 28 .951 28 621 28 551 28 371 28 051 27 861
27 631 27 .651 27 491 27 ,581 27 .361 27 211 26 971 26 911 26 651 26 701
26 601 25 .971 26 171 25 841 25 ,331 25 731 25 311 25 411 25 131 25 061
24 941 24 741 24 641 24 .581 24 .231 24 151 24 321 24 051 23 901 23 891
23 731 23 651 23 371 23 351 23 .311 23 301 23 201 23 071 22 981 22 841
22 681 22. 691 22..241 22 541 22 381 22. 261 22 171 21 .781 22..091 22 221
22 071 22. 131 0 0 0 0 0 0 0 0
TRT#3,0BV82-FLAIL CONDITIONING
83 291 82 571 81 841 81 101 80 341 79 551 78 711 77 861 76 991 76 061
75 .141 74 161 73 221 72 331 71 401 70 491 69 491 68 541 67 561 66 631
65 .511 64 531 63 491 62 481 61 421 60 371 59 291 58 24! 57 301 56 151
55 .171 54 171 53 .211 52 291 51 371 50 531 49 721 48 871 48 131 47 441
46 ,731 46 051 45 .191 44 651 44 Oil 43 541 42 951 42 .381 41 871 41 381
40 .711 40 351 39 .931 39 571 39 121 38 521 38 101 37 .851 37 471 37 051
36 .611 36 271 35 .841 35 411 35 .201 34 951 34 591 34 .291 34 081 33 681
184
33 .301 33 121 32 601 32 321 32 .171
30 .591 30 481 30 001 29 961 29 .691
28 .051 27 751 27 621 27 511 27 ,391
25 .931 25 751 25 611 25 241 25 341
24 321 24 201 23 991 23 441 23. 751
22 961 22 461 22 581 22 121 22. 061
21 501 21 581 21 .351 21 201 21. 301
21 Oil 20 781 0 0 0 0 0 0 £ 0
31 .811 31 611 31 261 31 081 30 811
29 .161 29 051 28 651 28 521 28 221
27 .241 26 931 26 731 26 531 26 251
24 .681 24 871 24 911 24 621 24 071
23 .501 23 521 23 521 23 101 22 871
22 .141 22 041 21 771 21 821 21 601
21 .261 20 871 20 731 20 .921 20 851
TRT84, 0BV41-INTERMESHIN6 R U B B E R
83.951 83.311 82.661 82.021 81.361
76.831 75.981 75.121 74.161 73.211
66.951 65.831 64.691 63.411 62.201
54.711 53.391 52.211 50.911 49.941
43.361 42.471 41.661 40.481 39.681
35.941 35.311 34.691 34.171 33.671
30.971 30.681 30.411 29.751 29.551
27.231 27.111 26.561 26.401 26.221
24.321 24.351 23.961 23.621 23.701
22.781 22.351 22.451 22.281 22.191
80.661 79.931 79.201 78.471 77.661
72.251 71.251 70.181 69.181 68.121
60.951 59.701 58.431 .57.131 55.991
48.601 47.521 46.381 45.471 44.431
39.051 38.171 37.581 37.041 36«481
33.101 32.491 32.101 31.721 31.131
29.071 28.571 28.191 27.791 27.391
25.371 25.391 25.121 24.871 24.701
23.381 23.221 23.171 22.951 22.901
22.031 21.631 0 0 0
T R T « t 4 f 0 B V t i 2 - I N T E R M E S H I N 6  R U B B E R
83 901 83 251 82 .611 82 Oil 81 .341
76 781 75 851 74 .91 r 73 .921 72.901
66 041 64 741 63 .401 62 131 60 .841
52 731 51 141 49 .951 48 501 47 .231
40 281 39 401 38 .231 37 301 36.521
31 821 31 141 30 .771 30 201 29.591
26 931 26 411 25 .861 25 451 25 .421
23 091 23 091 22 .981 22 801 22.261
20 841 20 381 20 .441 20 311 20 .1,51
80 631 79 921 79 .191 78 421 77 .581
71 861 70 761 69 .631 68 501 67.281
59 401 57 981 56 .661 55 351 53 .791
46 101 44 681 43 ,691 42 451 41 .521
35 601 34 631 33 ,891 33 501 32 .421
28 851 28 461 27 .991 27 311 26 .951
24 771 24 511 24 .241 23 721 23 .551
22 031 22 071 21 .541 21 581 21 .211
0 0 0 0 0
TRT*5,0BVK1-CONTROL
84 351 83 771 83 181 82. 611 82 Oil
78 061 77 341 76 571 75 ,831 74 991
69 911 68 991 68 091 67 111 66 141
60 251 59 341 58 331 57 321 56 341
51 321 50 611 49 811 49 121 48 411
45 211 44 511 44 101 43 691 43 191
40 751 40 161 39 821 39 381 39 081
37 281 36 841 36 691 36 291 36 121
34 301 34 181 33 951 33 841 33 491
32 311 32 281 32 201 31 991 31 951
30 651 30 451 30 381 30 211 30 231
29 041 28 921 28 881 28 741 28 581
27 461 27 421 27 381 27 091 27 201
26 471 26 311 26 201 25 821 26 061
25 641 25 721 0 0 0 0 0 0 ( 6
81 391 80 781 80 111 79 441 78 741
74 171 73 371 72 541 71 641 70 771
65 141 64 251 63 231 62 231 61 261
55 481 54 601 53 791 53 Oil 52 101
47 791 47 351 46 641 46 091 45 641
42 761 42 211 41 711 41 341 41 091
38 831 38 491 38 231 37 911 37 651
35 811 35 411 35 491 35 081 34 631
33 241 33 091 32 951 32 811 32 631
31 761 31 611 31 191 31 211 30 871
30 041 29 571 29 341 29 291 29 351
28 741 28 261 28 241 28 041 27 871
26 971 26 791 26 761 26 641 26 631
25 921 25 781 25 631 25 571 25 651
185
TRT85, 0BVB2-C0NTR0L
84.201 83.441 83.081 82.541 81.941
78.091 77.331 74.551 75.751 74.891
49.201 48.171 47.091 44.031 44.881
58.701 57.741 54.801 55.971 55.151
50.951 50.301 49.721 49.121 48.501
45.441 45.521 45.021 44.471 44.041
41 .951 41.751 41.441 41.021 . 40.451
39.001 38.471 38.411 38.341 37.901
34.271 34.051 35.981 35.77! 35.571
34.541 34.391 34.201 33.881 33.781
32.881 32.451 32.431 32.331 32.131
31.381 31.471 31.041 31.171 30.721
29.801 29.431 29.571 29.381 29.301
28.591 28.451 28.271 28.391 28.191
27.941 27.941 0 0 0 0 0 0 0 0
TRT#4,0By#l-QUICKCURE
85.931 85.421 84.921 84.431 83.911
80.511 79.891 79.231 78.541 77.881
73.331 72.541 71.731 70.871 49.921
44.321 43.401 42.321 41.441 40.451
54.471 53.701 52.841 51.831 50.941
44.121 45.471 44.721 44.381 43.541
40.251 39.921 39.541 39.041 38.891
34.331 34.171 35.811 35.421 35.291
33.391 33.211 32.971 32.441 32.511
31.301 31.271 30.491 30.901 30.411
29.281 29.331 29.081 29.111 28 .721
27.451 27.331 27.251 27.301 24.971
24.391 24.011 25.891 25.551 25.581
25.171 24.841 24.951 24.581 24.531
24.271 24.311 0 0 0 0 0 0 0 0
TRT04,0BVB2-QUICKCURE
84.801 84.171 83.511 82.841 82.201
78.021 77.241 74.441 75.471 74.831
49.541 48.401 47.471 44.481 45.731
59.831 58.871 57.911 54.941 54.091
51.091 50.321 49.441 48.951 48.201
44.411 44.101 43.471 42.971 42.491
40.071 39.491 39.251 38.821 38.311
34.381 35.891 35.441 35.411 34.981
33.321 32.941 32.441 32.441 32.291
31.051 30.991 30.811 30.711 30.491
29.421 29.221 28.771 28.791 28.751
27.731 27.441 27.371 27.041 27.081
24.281 24.141 24.011 24.021 25.741
24.851 24.471 24.551 24.441 24.451
24.011 24.091 0 0 0 0 0 0 0 0
81.371 80.771 80.141 79.501 78.791
73.991 73.131 72.191 71.191 70.171
43.851 42.771 41.741 40.471 59.421
54.281 53.431 52.911 52.121 51.491
48.001 47.541 47.151 44.721 44.241
43.741 43.321 43.131 42.911 42.521
40.351 40.341 39.821 39.511 39.111
37.471 37.441 37.141 34.871 34.751
35.451 35.371 35.011 34.841 34.901
33.431 33.471 33.151 33.121 33.071
31.881 31.741 31.741 31.481 31.541
30.441 30.331 30.341 30.251 29.941
29.191 29.171 28.991 28.841 28.411
28.031 28.041 27.901 27.971 28.011
83.391 82.831 82.271 81.721 81.111
77.191 74.411 75.731 74.921 74.171
49.141 48.111 47.241 44.231 45.321
59.531 58.451 57.421 54.541 55.541
49.991 49.441 48.451 47.431 44.931
42.841 42.381 41.991 41.101 40.721
38.211 37.901 37.331 37.141 34.441
34.741 34.431 34.081 34.111'^33.801
32.431 32.241 31.941 31.441 31.431
30.221 29.951 29.971 29.741 29.591
28.411 28.371 27.841 28.211 27.701
24.821 24.491 24.831 24.421 24.221
25.431 25.371 25.351 25.341 25.031
24.391 24 .4 5 1 24 .221 24.311 24.391
81.551 80.841 80.191 79.491 78.741
74.001 73.111 72.241 71.331 70.441
44.731 43.421 42.731 41.731 40.881
55.291 54.421 53.531 52.481 51.821
47.591 44.921 44.231 45.591 45.251
42.041 41.431 41.171 40.751 40.451
38.201 37.491 37.421 37.111 34.541
34.481 34.471 34.241 33.981 33.701
32.071 32.011 31.731 31.541 31.431
30.321 30.101 29.931 29.881 29.551
28.381 28.371 28.131 28.111 27.901
27.001 24.921 24.551 24.481 24.531
25.471 25.141 24.991 25.101 24.941
24.411 24.451 24.301 24.031 24.141
186
TRT#7,QBV81-CCNSERVIT
84.951 84.381 83.821 83.261 82.681
78.951 78.191 77.491 76.711 75.891
70.621 69.651 68.581 67.631 66.491
59 .841 58.671 37.711 56.451 55.501
49 .891 49.051 48.211 47.521 46.691
43 .171 43.011 42.321 4 1 .821 41.521
38 .841 38.361 38.261 37.981 37.771
35.691 35.311 35.241 35.011 34.391
33.171 32.851 32.481 32.301 32.221
31.221 30.861 30.791 30.411 30.471
29.201 29.091 28.901 28.791 28.681
28 .641 27.981 27.761 27.681 27.461
26.591 26.501 26.101 23.971 25.921
25 .271 23.071 25.081 24.941 24.751
24.801 24.601 0 0 0 0 0 0 0 0
TRT$7, 0BVt)2-C0NSERUIT
83.811 83.161 82.501 81.841 81.181
76.461 75.571 74.651 - 73.661 72.621
66.021 64.821 63.571 • 62.411 61.131
54.251 53.201 32.241 31.321 50.291
45.971 45.431 44.631 44.131 43.691
40.901 40.381 39.961 39.341 39.101
36.931 36.871 36.321 36.151 33.961
33.951 33.571 33.24! 33.131 32.931
30.921 30.691 30.611 30.431 30.391
29.101 29.151 28.871 28.801 28.331
27.431 27.041 26.981 26.671 26.481
25.701 25.791 25.431 23.331 23.061
24.331 24.231 23.861 23.961 23.961
23.101 22 .751 22.861 22.971 22.831
22.551 22.441 0 0 0 0 0 0 0 0
TRTM8,OeVKl-BRUSH+QUICKCURE
84.911 84.301 83.681 83.061 82.461
78.771 78.101 77.401 76.691 76.021
71.441 70.591 69.801 68.881 68.071
62.891 61.941 61.131 60.241 59.441
54.801 53.941 53.111 52.471 31.701
47.831 47.271 46.671 46.221 43.331
42.471 41.731 41.641 41.111 40.831
38.201 37.891 37.601 37.171 36.881
34.801 34.701 34.531 34.201 34.021
32.481 32.211 32.311 32.011 31.681
30.561 30.541 29.941 29.921 29.311
28.861 28.831 28.461 28.141 28.161
27.391 27.061 27.081 26.831 26.471
25.791 25.511 25.361 25.261 25.251
24.841 24.701 0 0 0 0 0 0 0 0
82.121 81.311 80.891 80.271 79.601
75.111 74.241 73.401 72.511 71.531
65.311 64.391 63.351 62.191 61.131
34.471 53.421 32.601 51.361 50.781
46.151 45.611 44.951 44.451 43.791
41.201 40.571 40.301 39.861 39.561
37.301 36.781 36.941 36.381 36.111
34.391 34.191 33.951 33.561 33.311
31.911 31.631 31.601 31.321 31.161
30.041 30.031 29.901 29.731 29.441
28.311 28.331 28.321 28.021 28.131
27.201 27.231 27.191 26.891 26.911
25.751 25.951 25.431 25.551 25.401
24.691 24.731 24.651 24 .‘621 24.381
80.431 79.721 78.981 78.181 77.351
71.631 70.531 69.411 68.301 67.13!
39.951 58.751 37.611 56.421 55.371
49.671 48.761 48.011 47.281 46.631
43.081 42.601 42.061 41.771 41.351
38.731 38.331 37.961 37.821 37.281
33.331 33.211 34.821 34.361 34.301
32.421 32.101 31.861 31.731 31.401
30.081 30.151 29.881 29.691 29.521
27.991 27.831 27.941 27.721 27.621
26.511 26.471 26.241 26.241 26.231
23.091 24.961 24.441 24.811 24.421
23.721 23.731 23.571 23.171 23.191
22.381 22.511 22.471 22.471 22.591
81.841 81.241 80.661 80.031 79.391
75.321 74.501 73.741 73.021 72.251
67.151 66.331 65.521 64.581 63.741
58.681 57.851 56.901 56.211 55.441
51.061 50.351 49.561 49.081 48.381
45.061 44.641 43.891 43.331 42.981
40.361 39.931 39.561 38.871 38.441
36.521 36.151 35 .821 35.631 35.231
33.821 33.501 33.191 33.081 32.721
31.431 31.581 31.121 31.111 31.011
29.491 29.281 29.001 29.021 28.991
28.071 27.651 27.571 27.501 27.441
26.601 26.361 26.301 26.021 25.701
25.061 25.161 24.831 24.921 24.881
187
TRTM8,0BV82-8RUSH+QUICKCURE
84.961 84.331 83.741 83.151 82.541 81.971 81.341 80.731 80.071 79.391
78.721 78.021 77.301 76.591 75.831 75.041 74.221 73.431 72.581 71.761
70.881 69.961 69.091 68.181 67.151 66.211 63.301 64.341 63.361 62.361
61.331 60.431 59.441 58.441 57.571 56.311 35.731 54.821 33.861 53.061
32.211 31.321 50.471 49.591 48.941 48.271 47.501 46.841 46.161 43.761
43.151 44.321 43.851 43.321 42.821 42.241 41.701 41.221 40.881 40.391
39.951 39.691 39.001 38.661 38.171 37.861 37.641 37.281 36.701 36.331
36.061 35.791 35.331 35.131 34.821 34.621 34.341 33.841 33.731 33.211
33.081 32.721 32.341 32.141 31.991 31.961 31.601 31.361 31.141 31.101
30.791 30.501 30.381 30.121 29.831 29.791 29.641 29.401 29.351 29.121
28.941 28.361 28.411 28.331 28.091 28.201 27.381 27.631 27.521 27.421
27.091 27.121 26.731 26.811 26.511 26.621 26.581 26.101 26.221 25.791
25.471 23.461 23.321 23.041 24.861 24.941 24.931 24.891 24.731 24.311
24.371 24.131 24.291 23.931 23.951 23.971 23.631 23.501 23.821 23.911
23.571 0 0 0 0 0 0 0 0 0
.TRTM9,OBVOl-CRUSHINGfcBRUSHINB+QUICKCURE
84.591 83.971 83.341 82.691 82.051 81.371 80.641 79.971 79.201 78.431
77.641 76.801 75.951 ,75.091 74.141 73.221 72.301 71.291 70.371 69.301
68.261 67.201 66.141 :63.Q01 63.831 62.721 61.321 60.421 59.361 58.071
56.921 55.681 54.621 33.491 32.331 31.251 50.231 49.161 -48.261 47.081
46.151 45.161 44.381 43.211 42.231 41.621 40.861 40.001 39.281 38.741
38.141 37.441 37.061 36.371 33.801 33.221 34.671 34.241 33.751 33.431
33.27! 33.011 32.331 31.991 31.491 31.041 30.911 30.331 29.981 29.791
29.631 29.301 28.801 28.421 28.111 27.971 27.621 27.471 27.141 26.971
26.781 26.811 26.351 26.261 26.211 25.931 25.771 23.791 23.601 25.321
25.071 24.831 25.011 24.831 24.491 24.411 0 0 0 0
TRTS9,0BV#2-CRUSHING&BRUSHING+QUICKCURE
83.351 82.701 82.021 81.331 80.631 79.921 79.171 78.401 77.631 76.781
75.991 75.101 74.181 73.231 72.281 71.281 70.261 69.181 68.151 66.981
65.851 64.661 63.501 62.191 60.941 59.611 38.371 57.111 53.661 54.481
53.091 51.781 50.421 49.181 48.061 46.821 43.381 44.381 43.691 42.741
41.831 40.881 40.031 39.151 38.201 37.591 37.081 36.071 33.681 34.971
34.391 34.191 33.641 33.141 32.471 32.131 31.771 31.311 30.901 30.611
30.131 29.721 29.291 29.171 28.861 28.491 28.171 27.911 27.811 27.651
27.021 26.911 26.441 26.261 25.731 23.581 25.541 25.271 25.041 24.691
24.831 24.431 24.171 24.191 24.23! 23.891 23.931 23.561 23.241 22.941
22.951 22.961 22.781 22.551 22.541 22.301 22.331 22.321 21.911 21.751
21.651 21.621 21.451 21.311 21.291 21.201 21.121 20.951 20.631 20.491
20.591 20.521 20.411 20.331 20.211 20.031 20.011 20.041 19.971 19.801
19.^61 19.371 19.221 19.031 19.091 19.031 18.971 18.761 18.821 18.711
18. .,61 18.431 18.311 18.331 18.481 18.111 18.301 17.921 17.911 18.121
18.211 0 0 0 0 0 0 0 0 0
188
TRTR10,QBU # 1-FLAIL+QUICKCURE
84.081 83.461 82.851 82.231 81.611 80.991 80.341 79.661 78.981 78.271
77.341 76.821 75.831 74.801 73.741 72.601 71.451 70.271 69.021 67.631
66.311 65.011 63.501 62.001 60.461 39.021 57.351 55.831 54.441 52.901
51.541 50.401 48.911 47.841 46.701 45.601 44.821 43.961 43.051 42.431
41.841 41.031 40.511 39.881 39.301 38.831 38.281 37.911 37.341 37.171
36.801 36.401 33.831 35.411 33.031 34.631 34.321 34.061 33.661 33.551
33.001 32.621 32.431 32.151 31.761 31.341 31.151 31.171 31.091 30.581
30.261 30.181 29.931 29.641 29.331 28.971 28.881 28.541 28.411 28.331
2 7 .8 8 1 27.861 27.721 27.631 27.501 27.551 27.321 27.011 27.001 26.571
26.321 26.031 26.261 26.251 25.811 25.791 25.791 25.571 25.371 25.381
24.981 25.051 2 4 .7 7 1 24.861 24.301 24.621 24.551 24.411 24.121 23.951
24.171 23.961 24.121 23.321 23.561 23.531 23.521 23.641 23.151 23.241
23.241 22.761 22.771 22.581 22.731 22.541 22.511 22.301 22.291 21.801
22.021 21.601 21.791 21.731 21.941 21.321 21.281 21.401 21*451 21.521
21.611 0 0 0 0 0 0 0 0 0
TRT810 , 0 B V I I 2 “ F L A I L + C 1 U 1  C K C U R E
84.391 83.821 83.251 82.681 82.121 81.521 80.941 80.361 79.741 79.121
78.471 77.801 76.811’ 75.881 74.881 73.881 72.831 71.761 70.711 69.631
68.491 67.341 66.131' 64.931 63.691 62.441 61.101 59.841 38.621 57.371
56.021 54.671 53.591 52.181 51.181 49.941 48.881 47.791 46.821 45.921
44.911 44.011 43.141 42.111 41.241 40.591 39.821 39.121 38.451 37.971
37.231 36.631 36.241 35.361 . 33.051 34.511 34.091 33.411 32.981 32.661
32.531 32.031 31.851 31.111 30.931 30.381 30.411 29.681 29.391 29.161
29.011 28.681 28.301 27.921 27.381 27.221 26.901 26.851 26.501 26.301
26.051 25.821 25.491 23.601 23.311 25.111 24.991 25.061 24.861 24.291
24.311 24.111 23.841 23.581 23.481 23.331 0 0 0 0
TRT811 ,OBV#l-INTERMESHING RUBBER+QUICKCURE
84.421 83.801 83.171 82.551 81.931 81.291 80.661 80.011 79.301 78.651
77.911 77.161 76.431 75.631 74.811 74.011 73.131 72.231 71.371 70.411
69.461 68.461 67.481 66.421 65.331 64.301 63.201 62.031 60.801 59.691
58.481 57.351 56.131 54.851 53.621 52.511 51.371 50.231 48.911 47.891
46,771 •43.761 44.541 43.611 42.721 41.791 41.091 40.141 39.371 39.011
38.271 37.691 37.021 36.441 33.971 33.371 34.621 34.391 33.861 33.381
33.061 32.661 32.401 32.001 31.401 31.201 30.671 30.421 30.011 29.551
29.431 29.221 29.001 28.601 28.061 27.711 27.641 27.241 26.841 26.621
26.451 26.351 26.111 23.981 23.781 25.661 25.371 23.341 25.171 25.121
24.901 24.731 24.831 24.161 24.271 24.041 0 0 0 0
TRT811 ,0BVK2-INTERMESHING RUBBER+QUICKCURE
84.211 83.591 82.971 82.321 81.701 81.011 80.331 79.651 78.931 78.171
77.371 76.571 75.751 74.831 73.931 72.991 72.041 71.031 70.021 68.871
67.831 66.601 65.471 64.191 62.981 61.701 60.401 59.091 57.711 56.341
54.901 53.611 52.221 50.971 49.311 48.201 47.031 45.741 44.521 43.381
189
42.341 41 271 40 341 39 191 38.451 37.781 37.041 34.011 35.521
34.121 33 541 33 021 32 431 31.951 31.471 31.041 30.441 30.091
29.221 28 911 28 571 28 271 27.851 27.481 27.171 24.701 24.541
24.041 25 451 25 481 25 141 24.991 24.781 24.541 24.341 23.981
23.451 23 441 22 981 23 09! 0 0 0 0 0 0
34.891
29.411
24.281
23.711
TRT812, 0 B W 8 1  ■ * B R U S H * C ® ' S S E R V I T
85 801 85.281
80 521 79.941
73 021 72.301
44 181 43.421
55 051 54.211
47 831 47.141
42 431 42.141
38 391 38.341
35 291 34.921
32 881 32.751
31 031 31.011
29 051 28.821
27 591 27.511
25 941 25.411
25 ,251 0 0
84.741 '84.271
79.191 '78.431
71.451 70.401
42.371 41.441
53.341 52.541
44.401 44.091
41.831 41.321
37.911 37.431
34.771 34.401
32.541 32.251
30.431 30.371
28.711 28.541
27.231 24.741
25.831 25.551
0 0 0 0 0
83.771 83.241
77.741 74.971
49.491 48.831
40.381 59.491
51.821 31.091
45.471 44.831
40.811 40.541
37.151 34.731
34.341 34.01!
32.041 31.881
30.01! 29.481
28.331 28.381
24.771 24.731
25.531 25.541
0
82.731 82.201
74.201 75.441
47.971 47.021
58.431 37.741
30.501 49.481
44.401 44.131
39.931 39.701
34.411 34.081
33.42! 33.331
31.841 31.871
29.721 29.541
28.171 27.901
24.471 24.371
23.531 23.381
81.451 81.101
74.481 73.911
44.031 45.231
34.771 35.851
49.041 48.411
43.431 43.121
39.131 38.851
35.831 35.431
33.291 32.921
31.511 31.301
29.191 29.191
27.871 27.731
24.121 24.311
25.351 25.131
TRTW12, Q B V  » 2 - B R U S H * C  W S E R y  I T
85 421 84.871 84.351 83 801 83.301 82.741 82 201 81 441 8! 111 80 541
79 951 79.341 78.351 77 541 74.571 75.431 74 731 73 821 72 771 71 871
70 911 49.871 48.891 47 841 44.791 45.741 44 431 43 451 42 401 41 541
40 451 59.391 58.291 57 441 54.271 55.291 54 411 53 271 52 251 51 431
50 731 49.801 48.821 47 911 47.291 44.501 45 801 44 971 44 211 43 451
43 201 42.591 41.981 41 431 40.481 40.341 39 801 39 331 38 771 38 411
37 441 3 7 .2 4 i 34.901 34 741 34.131 35.421 35 201 34 731 34 411 34 221
33 871 33.401 32.921 32 471 32.041 31.911 31 541 3! 241 30 871 30 741
30 731 30.231 30.141 30 221 29.481 29.401 28 921 29 091 28 811 28 441
28 131 28.011 27.891 27 541 27.541 27.381 0 0 0 0
TRT813, 0BV81-CRUSHINGiBRUSHINGVCONSERVIT
83 .921 83 271 82 471 82 041 81 451 80 841 80 241 79 421 78 941 78 291
77 441 74 971 74 231 75 541 74 821 74 o n 73 301 72 441 71 701 70 801
49 941 49 121 48 251 47 331 44 371 45 431 44 391 43 341 42 351 41 401
40 251 59 271 58 271 57 211 54 081 55 021 53 941 52 981 51 871 50 871
49 .841 48 771 47 471 44 731 45 731 44 811 43 851 42 931 42 251 41 271
40 411 39 721 39 041 38 301 37 711 37 191 34 421 34 121 35 531 35 Oil
34 .451 34 111 33 471 33 201 32 401 32 481 31 801 31 441 31 111 30 851
30 .441 30 341 29 901 29 741 29 371 28 971 28 511 28 371 28 031 27 771
27 .481 27 341 27 231 24 941 24 841 24 451 24 481 24 441 25 771 24 131
25 .901 25 411 25 321 25 471 25 041 24 711 24 821 24 .781 24 501 24 281
24 .091 24 Oil 23 731 23 441 23 .511 23 371 23 .481 23 .321 23 131 22 951
190
23 .041 22.911 22.701 22.541 22.501 22.241 22.301 21.981 22.041 21.771
21 .701 21.431 21.531 21.281 20.901 21.241 20.971 21.021 20.411 20.401
20 .551 20.411 20.411 20.401 20.341 20.221 20.021 19.971 19.981 20.321
20 .141 0 0 0 0 0 0 0 0 0
TRT5I13, 0BV82-CRUSH1NG&BRUSHING+C0NSERWIT
83 821 83.121 82.431 81.771 81.121 80.431 79.711 78.981 78.211 77.451
74 451 75.841 74.981 74.101 73.141 72.191 71.231 70.291 49.241 48.251
67 181 44.131 44.991 43.931 42.821 41.701 40.381 59.471 58.271 57.141
5 6 801 54.781 53.441 * 32.441 31.551 50.371 49.331 48.471 47.541 44.481
45 741 44.701 43.901 42.781 42.111 41.451 40.731 40.011 39.271 38.841
38 041 37.541 37.031 34.481 34 .001 33.311 34.771 34.431 33.991 33.521
33 141 32.821 32.471 31.891 31.481 31.271 30.751 30.441 29.941 29.971
29 421 29.341 28.851 28.411 28.211 27.721 27.411 27.341 24.921 24.821
26 431 24.431 24.111 24.141 23.711 25.441 23.091 24.931 24.841 24.351
24 391 24.341 24.201 23.741 23.841 23.741 23.571 23.351 22.971 23.231
23 001 22.831 22.851 22.371 22.421 22.301 22.291 22 .041 21.471 21.851
21 291 21.341 21.281 21.191 21<081 20.891 20.911 20.711 20.271 20.141
19 941 19.901 19.941 19.781 19.481 19.411 19.481 19.331 19.371 19.171
19 201 18.941 19.051 19.031 18.791 18.911 18.821 18.901 18.541 18.771
18 831 0 0 0 0 0 0 0 0 0
TRT»14 ,  OW#l-FIA1 UC»ISERWIT
84.241 83 411 83.001 82.371 81.741 81.101 80 431 79 731 79 041 78 291
77.491 74 731 73.911 75.071 74.211 73.271 72 341 71 421 70 421 49 471
48.441 47 431 44.371 45.221 44.121 43.091- 41 931 40 821 59 471 58 511
57.381 54 251 55.171 54.141 53.121 51.921 50 991 50 071 49 171 48 251
47.471 44 501 45.801 44.891 44.091 43.371 42 941 42 171 41 381 40 941
40.451 39 851 39.321 38.841 38.281 38.091 37 491 37 111 34 591 34 001
35.731 35 541 35.111 34.501 34.041 33.951 33 431 32 941 32 741 32 451
32.141 32 041 31.541 31.371 30.881 30.571 30 .271 29 781 29 811 29 541
29.141 28 921 28.881 28.791 28.501 28.431 28 .241 27 481 27 741 27 231
27.421 27 Oil 24.841 24.831 24.541 24.581 24 311 24 111 24 001 25 901
25.481 25 431 25.391 25.291 25.051 24.951 25 071 24 731 24 751 24 551
24.201 24 021 24.111 23.841 23.801 23.481 23 491 23 421 23 241 23 171
22.731 • 22 541 22.471 22.241 22.471 22.271 21 841 22 041 22 021 21 751
21.481 21 431 21.841 21.421 21.541 21.391 21 351 21 431 21 191 21 431
21.331 0 0 0 0 0 0 0 0 0
TRTS14, 0BVH2-FLAIL*CQNSERVIT
84.051 83 371 82 741 82 .121 81 481 80 801 80.111 79.431 78.491 77.931
77.131 74 301 75 411 74.491 73 411 72 411 71.441 70.411 49.591 48.511
47.381 44 231 45. 041 43 831 42 411 41 371 40.111 58.911 57.571 54.311
55.011 53 741 52 571 51 391 50 271 48 971 47.791 44.741 45.741 44.971
43.911 43 071 42 211 41 551 40 451 39 951 39.401 38.701 38.131 37.581
37.141 34 421 34 131 35 431 34 931 34 491 34.151 33.981 33.401 32.771
32.451 32 271 31 741 31 471 31 241 30 941 30.391 29.981 29.731 29.251
191
29 .071 28 711 28 521 28.201 27 701 27 821 27 481 27 041 26 711 26 .551
26 .141 26 031 25 781 25.421 25 231 25 201 25 061 25 061 24 841 24 .611
2 A .431 24 191 24 181 23.951 23 701 23 691 23 541 23 541 23 501 23 .321
23 .041 22 981 22 761 22.651 22 281 22 141 21 861 21 781 21 501 21 .341
21 .631 21 131 20 891 20.811 20 911 20 591 20 461 20 511 20 551 20 .281
20 091 20 191 19 771 19.741 19 841 19 611 19 281 19 461 19 231 19 .141
19. 071 19 001 19 061 18.931 18 751 18 851 18 521 18 571 18 271 18 .821
18 621 0 0 0 0 0 0 0 8 0
TRT415,OBWtH-INTERMESHIN6 RUBBER+CONSERVIT
84 111 83.431 82.801 82.161 81.491 80.831 80 .131 79.431 78.671 77.931
77 161 76.371 75.541 r74.671 73.811 72.881 72 Oil 71.041 70.041 69.051
68 051 67.011 65.921 • 64.731 63.691 62.601 61 341 60.141 59.001 57.641
56 491 55.311 54.021 52.731 51.601 50.441 49 241 47.921 46.901 45.651
44 551 43.461 42.511 41.331 40.311 39.311 38 601 37.621 37.031 36.131
35 391 34.821 34.181 33.481 32.621 32.321 31 811 31.431 30.901 30.381
29 801 29.531 28.881 28.601 28.531 27.951 27 761 27.611 26.951 26.541
26 441 26.141 25.631 25.491 25.141 24.941 24 701 24.511 24.241 24.091
23 841 23.711 23.431 23.231 0 0 0 0 0 0
TRT815,0BV82-INTERMESHING RUBBER+CONSERVIT
83 951 83 261 82 60! 81 921 81 231 80 521 79 .791 79 Oil 78 191 77 .411
76 .541 75 651 74 681 73 751 72 741 71 741 70 .711 69 591 68 491 67 .341
66 .101 64 961 63 711 62 501 61 201 59 851 58 .381 57 ill 55 711 54 .401
53 101 51 731 50 351 49 091 47 881 46 521 45 .381 44 141 42 991 42 171
40 771 39 831 38 681 37 881 36 941 36 171 35 .281 34 661 33 941 33 .281
32 461 31 951 31 231 31 021 30 411 29 831 29 131 28 891 28 481 27 981
27 651 27 191 26 771 26 431 25 961 25 681 25 .301 24 991 24 871 24 .351
24. 391 23 941 23 711 23 531 23 421 23 041 22. 651 22 451 22 331 22. 121
21. 741 21 491 21 .261 21 031 0 0 0 0 0 0
R e p l i c a t i o n  # 4 .
TRT81,QBVttl-BRUSH ROLL
83 881 83.291 82. 701 82. 121 81.671 81.071 80.561 79.841 79.021 78.251
77 431 76.651 75 801 74. 931 74.051 73.161 72.161 71.161 70.171 69.151
68 081 66.971 65 921 64 671 63.591 62.391 61.191 60.001 58.881 57.801
56 521 55.401 54 321 53 251 52.151 51.221 50.441 49.481 48.551 47.661
47 Oil 46.151 45 361 44 911 44.141 43.581 43.101 42.581 42.001 41.591
41 091 40.701 40 111 39 771 39.491 39.041 38.731 38.451 38.091 37.701
37 351 37.061 36 711 36 471 36.021 35.821 35.611 35.511 34.961 34.791
34 441 34.251 34 261 33 921 33.581 33.491 33.331 33.321 33.131 32.781
32 651 32.401 32 341 32 331 32.131 31.831 31.851 31.601 31.301 31.281
31 191 30.901 30 821 30 721 30.631 30.441 30.201 30.071 30.041 29.601
2? 511 29.281 29 731 29 381 28.881 28.421 .28.191 28.201 27.791 27.691
27 581 27.561 27 421 27 191 26.981 26.671 26.421 26.571 26.491 26.261
26 201 25.991 25 901 25 951 25.801 25.981 25.861 25.801 25.711 25.631
25 481 25.801 25 181 25 501 25.461 25.291 25.131 25.161 25.031 24.961
24 901 24.751 0 0 0 0 0 0 0 0
TRTftl,
82.841
QBV#2-BRUSH ROLL 
82.231 81.601 81.041 80.411 79.811 79.131 78 441 77 721 76 971
76.181 75 381 74 551 73.671 72.771 71.901 70.941 69 98! 68 981 67 951
66.921 65 851 64 731 63.641 62.601 61.411 60.221 58 991 57 971 56 831
55.761 54 581 53 541 52.451 51.471 50.461 49.621 48 781 47 751 46 931
46.141 45 471 44 701 43.941 43.381 42.791 42.391 41 691 41 091 40 661
40.111 39 551 39 121 38.731 38.301 38.011 37.441 37 061 36 621 36 381
35.941 35 721 35 441 35.141 34.471 34.051 34.031 33 651 33 461 33 261
32.961 32 671 32 521 32.281 31.901 31.681 31.411 31 151 31 081 30 541
30.481 30 381 30 271 30.091 29.821 29.711 29.641 29 451 29 321 29 121
28.941 28 651 28 721 28.281 28.121 27.871 27.871 27 641 27 401 27 251
27.271 26 811 26 791 26.741 26.58! 26.281 26.311 26 181 25 861 25 781
25.791 25 441 25 311 25.081 25.081 24.911 24.941 24 701 24 341 24 461
24.241 23 701 23 S61 23.721 23.551 23.621 23.601 23 571 23 431 23 541
23.321 23 211 23 041 23.121 22.881 22.901 22.991 22 791 22 891 22 621
22.651 22 601 0 0 0 0 0 0 0 0
TRTM2,
83.651
OBUtil-CRUSHING AND BRUSHING 
82.881 82.351 82.091 81 611 81 111 80 531 79.971 79 411 78.811
70.171 77 531 76 871 76 181 75 461 74 751 74 021 73.241 72 461 71 .671
70.851 70 041 69 111 48 291 67 381 66 361 65 48! 64.581 63 641 62.771
60.871 59 131 57 491 55 901 54 431 53 07! 51 731 50.471 49 341 47.971
46.861 45 771 44 821 43 881 42 721 41 981 41 241 40.421 39 761 38.861
38.411 37 531 36 811 36 401 35 881 35 241 34 801 34.271 33 831 33.511
32.931 32 461 31 891 31 441 31 101 30 731 30 391 29.991 29 871 29.491
29.031 28 901 28 441 28 071 27 761 27 601 27 391 26.941 26 711 26.581
26.421 26 411 26 071 25 941 25 551 25 411 25 091 25.181 24 951 24.791
24.711 24 431 24 191 24 051 23 831 23 671 23 441 23.221 23 181 22.911
22.591 22 591 22 521 22 541 22 171 22 131 21 921 21.951 21 651 21.261
193
21.131 21.241 21.181 20.831 20.321 20.601 20.131 20.041 19.921 19.971
19.621 19.441 19.421 19.341 19.481 19.421 19.401 19.031 19.381 19.201
19.421 19.101 19.341 19.041 19,101 19.101 19.111 19.061 19.101 18.691
18.881 18.641 0 0 0 0 8 0 0 0
TRTi2,QBU§2~CRUSHING AND BRUSHING
83.801 83.131 82.471 81.841 81.221 80.521 79.761 79.021 78.231 77.381
76.501 75.611 74.701 73.701 72.701 71.731 70.641 69.561 68.461 67.341
66.221 64.991 63.741 62.701 61.311 60.141 58.921 57.671 56.411 55.351
54.151 53.101 52.091 30.931 49.891 48.741 47.881 46.881 45.991 44.991
44.131 43.211 42.481 41.801 40.931 40.191 39.321 38.911 38.081 37.541
37.131 36.541 35.931 35.431 34.741 34.201 33.641 33.391 32.721 32.351
31.971 31.741 31.281 30.771 30.691 30.311 29.851 29.501 29.441 28.921
28.631 28.361 27.861 27.791 27.431 27.181 27.361 26.941 26.761 26.521
26.131 25.961 23.861 23.701 23.301 23.811 25.181 24.951 25.031 24.801
24.631 24.491 24.281 24.061 24.031 23.771 23.671 23.351 23.071 23.201
22.951 23.071 23.111 22.601 22.621 22.361 22.131 22.031 21.681 21.721
21.891 21.191 21.111 20.971 20.941 20.701 20.661 20.421 20.471 20.411
20.011 19.951 20.031 19.831 19.891 19.731 19.831 19.831 19.891 19.751
19.851 19.601 19.771 19.571 19.881 19.501 19.341 19.181 19.231 19.241
19.271 19.001 0 0 0 0 0 0 0 0
TRT03,0EW#1“FLAIL CONDITIONING
85.111 84.591 84.021 83.461 82.901 82.281 81.611 80.901 80.161 79.411
78.581 77.731 76.851 75.921 74.991 74.021 73.041 71.981 71.001 69.911
68.87! 67.741 66.651 65.581 64.441 63.271 62.241 61.081 60.031 58.981
57.971 56.871 55.921 54.911 54.001 53.071 52.301 51.301 50.471 49.821
48.931 48.261 47.521 46.801 46.221 45.501 44.951 44.291 43.761 43.141
42.641 42.201 41.881 41.371 40.821 40.681 39.881 39.491 39.271 38.811
38.351 38.091 37.521 37.281 36.971 36.611 36.241 36.031 35.931 35.321
35.201 34.781 34.331 34.191 33.981 33.751 33.481 33.261 32.971 32.681
32.741 32.511 32.061 32.061 31.741 31.561 31.281 31.341 31.071 30.861
30.601 30.431 30.141 30.191 30.001 29.431 29.421 29.311 29.181 28.981
28.991 28.601 28.881 28.451 27.931 28.041 27.721 27.611 27.271 27.061
26.951 26.781 26.691 26.351 26.181 26.271 26.111 26.001 25.901 25.691
25.551 25.211 25.221 25.041 24.941 24.931 24.971 24.741 25.011 25.071
24.521 24.331 24.421 24.431 24.471 24.121 24.191 24.271 23.841 23.791
23.811 23.621 0 0 0 0 0 0 0 0
TRT83.08V82-FLAIL C0NDITIWIN8
84.971 84.461 83.971 83.491 83.011 82.531 82.001 81.451 80.901 80.351
79.761 79.201 78.591 77.951 77.331 76.661 76.011 75.291 74.621 73.921
73.191 72.461 71.611 70.921 70.101 69.351 68.481 67.681 66.851 66.001
64.641 62.921 61.301 59.741 58.351 57.021 55.771 54.601 53.461 52.311
51.211 50.161 49.191 48.201 47.161 46.411 45.671 44.831 44.101 43.481
42.711 42.121 41.711 41.081 40.461 39.751 39.261 38.801 38.381 37.711
37.341 36.831 36.491 36.051 35.721 35.551 35.131 34.661 34.421 34.041
33.641 33.291 32.971 32.641 32.441 32.331 32.091 31.731 31.421 31.051
194
30 .971 30 521 30 651 30 291 30 161 30 .121 29 791 29 671 29 511 29 311
29 .121 28 751 28 821 28 681 28 641 28 191 27 831 27 851 27 701 27 401
27 .151 26 941 27 141 26 711 26 491 26 351 26 331 25 911 25 961 25 691
25 .581 25 491 25 431 25 231 24 961 24 791 24 541 24 681 24 371 24 371
23 901 24 0 8 1 24 091 23 591 23 791 23 831 23 741 23 491 23 291 23 621
23 021 23 1 8 1 23 111 23 231 22 871 23 001 22 .781 22 701 22 891 22 801
22 481 22 561 0 0 0 0 0 0 0
TinM,0BV§ti-INTESt1£SHINS RUBBER
83 001 82.351 81.711 @1.101 80.491 79.801 79.111 78.351 77 571 76 741
75 891 75.021 74.111 73.121 72.141 71.071 70.021 68.921 67 711 66 541
65 331 64.021 62.741 61.431 60.011 58.721 57.261 55.971 54 511 53 261
51 941 50.651 49.371 48 Mil 47.191 46.121 45.001 43.931 43 071 42 031
41 151 40.231 39.481 38.761 38.111 37.451 36.861 36.261 35 831 35 021
34 581 34.171 33.751 33.161 32.881 32.281 31.771 31.491 31 .101 30 791
30 191 29.991 29.601 29.281 28.971 28.451 28.301' 28.021 27 ,761 27 431
27 341 26.971 26.911 26.751 26.581 25.991 26.031 25.671 25 551 25 081
25 221 24.771 24.761 24.791 24.731 24.281 24.161 24.041 23 921 23 781
23 581 23.511 23.421 23.091 23.141 22.871 22.571 22.491 22 091 22 221
21 761 21.651 22.501 23.161 23.201 21.321 21.011 21.131 21 351 21 321
23 201 22.761 22.421 22.571 22.001 21.771 21.721 21.401 21 621 21 371
21 221 20.941 20.731 20.551 20.741 20.541 21.201 21.211 21 181 20 221
19 991 20.071 20.461 20.531 20.101 19.851 19.701 19.841 20 .051 20 381
19 341 18.941 0 0 0 0 0 0 0 0
TRT04,0BW02-INTERMESHIN8 RUBBER
82.731 82 071 81.411 80.761 80.081 79.421 78.651 77.841 77 031 76 241
75.341 74 431 73.481 72.521 71.521 70.501 69.421 68.391 67 191 65 981
64.831 63 581 62.371 61.011 59.801 58.471 57.061 55.811 54 481 53 271
52.001 50 711 49.601 48.391 47.351 46.451 45.411 44.621 43 541 42 691
42.011 41 001 40.521 39.581 38.971 38.471 37.971 37.421 36 921 36 291
35.761 35 321 35.071 34.371 34.201 33.781 33.241 33.041 32 681 32 281
32.081 31 591 31.451 30.911 30.461 30.031 29.971 29.691 29 541 29 201
28.921 28 611 28.381 27.881 27.781 27.481 27.291 27.371 26 931 26 591
26.671 26 361 26.311 26.301 26.081 26.101 25.991 25.501 25 501 25 291
25.241 24 921 24.781 24.671 24.481 24.271 24.281 23.811 23 571 23 521
23.401 23 .221 22.981 22.851 22.461 22.221 22.091 22.111 22 071 21 801
21.441 21 .391 20.911 20.811 20.861 20.611 20.301 20.391 20 391 19 941
19.931 19 .671 19.641 19.581 19.581 19.621 19.671 19.701 19 801 19 611
19.381 19 .451 19.381 19.231 19.311 19.221 19.271 19.131 19 021 18 891
19.071 18 .851 0 0 0 0 0 0 0 0
T R T # 5 , 0 B V M 1 - C O N T R O L
83.891 8 3 401 82.901 82.431 81 911 81.391 80.841 80.231 79.631 79.001
78.321 77 631 76.971 76.221 75 471 74.651 73.871 73.021 72.211 71.311
70.411 69 511 68.621 67.711 66 691 65.751 64.811 63.831 62.911 62.011
61 .001 60 061 59.271 58.401 57 591 56.731 56.001 55.241 54.341 53.581
33.811 52 171 51.541 50.881 50 241 49.681 49.151 48.521 48.121 47.411
195
4 6 .911 46 291 45 861 45 401 44 881
42 .421 42 091 41 781 41 341 41 081
39 .301 38 911 38 651 38 501 38 221
36 .911 36 791 36 681 36 501 36 171
34 .951 34 691 34 851 34 491 34 341
33 .221 32 951 32 901 32 691 32 621
31 481 31 251 31 081 30 871 30 891
30 .351 29 841 29 591 29 631 29 661
28 941 28 821 28 801 28 601 28 801
27. 981 28 091 0 0 0 0 0 0 £ 0
44 471 44 .141 43 .731 43 221 42 .611
40 601 40 .361 40 121 39 831 39 621
37 991 37 .701 37 401 37 421 37 081
36 101 35 i 841 35 591 35 501 35 231
34 071 34 .041 33 831 33 631 33 351
32 291 32 .121 32 071 31 631 31 571
30 731 30 .511 30 501 30 531 30 291
29 441 29 .371 29 361 29 331 29 101
28 611 28 .311 28 391 28 311 28 311
TRTH5,0BV42-C0NTR0L
84 521 84 .051 83 551 081 82 581 82 061 81 511 80 901 80 301 79 671
79. 021 78 .351 77 641 76 891 76 121 75 331 74 521 73 691 72 811 71 891
70. 961 70 .021 69 111 67. 991 67 031 66 071 64 .991 63 971 62 931 62 071
0 60.1 11 59.321 58.361 57.551 56.631 55.81 1 55. 141 54. 321 53. 571
52 791 52 .061 51 531 50 771 50 191 49 451 48 761 48 321 47 911 47 301
46 .841 46 .331 45 801 45 .251 44 811 44 551 44 051 43 641 43 161 42 811
42 .421 42 .141 41 851 41 .251 41 031 40 801 40 611 40 141 40 031 39 711
39 .431 39 .241 38 831 38 581 38 221 38 091 37 691 37 721 37 481 37 181
36 .961 36 .921 36 671 36 .611 36 391 36 131 36 091 35 701 35 741 35 321
35 .171 35 .031 35 121 34 .671 34 531 34 481 34 211 33 781 33 781 33 591
33 .401 33 .341 33 401 33 .121 32 711 32 841 32 641 32 181 32 091 31 741
31 .801 31 .661 31 231 31 .461 30 991 30 841 30 731 30 551 30 491 30 351
30 .141 30 .071 30 031 29 .991 29 941 29 811 29 741 29 731 29 671 29 331
29 .321 29 .271 28 921 28 .991 28 931 28 841 28 651 28 661 28 551 28 261
28 .341 28 .201 0 0 0 0 0 0 3 0
TRTH6, OBVttl-QUI CKCURE
85 .551 85 031 84 531 84 071 83 591
80 .441 79 851 79 251 78 701 78 031
73 .941 73 151 72 411 71 581 70 771
66 .141 65 Oil 64 141 63 261 62 491
57 .791 57 041 56 161 55 401 54 681
50 .591 49 921 49 231 48 651 48 141
44 .791 44 341 43 921 43 421 43 091
40 621 40 Oil 39 701 39 281 39 091
37 191 37 001 36 741 36 241 36 161
34 841 34 701 34 341 33 831 33 491
32 111 32 081 32 071 31 701 31 521
30. 061 30 211 29 671 29 461 29 081
28. 511 28 281 28 111 27 661 27 891
27. 301 27. 261 26 881 27 041 26 781
25. 791 0 0 0 0 0 0 £ 0 0
83 .101 82 601 82 041 81 561 81 001
77 .431 76 721 76 101 75 341 74 651
70 .011 69 161 68 481 67 591 66 771
61 .751 60 951 60 071 59 401 58 451
54 .001 53 331 52 501 51 931 51 251
47 .611 47 041 46 351 45 861 45 501
42 .411 41 991 41 671 41 371 40 891
38 .531 38 441 38 091 37 941 37 451
35 .861 35 671 35 311 35 251 34 951
33 .481 33 161 33 061 32 761 32 561
31 .331 31 221 30 851 30 441 30 471
29, 091 28 981 28 641 28 601 28 581
27. 631 27 741 27. 661 27 411 27 321
26. 731 26 261 26. 421 26 381 26 Oil
196
TRT46, 0BW2-QUI CKCURE
86 021 85.541 85.071 84.651 84.221
81 441 80.931 80.441 79.931 79.391
75 871 75,201 74.561 73.921 73.251
68 531 67.471 66.481 65.551 64.661
59 851 59.061 58.361 57.501 56.781
52 621 52.021 51.441 50.661 50.121
46 811 46.321 45.821 45.361 45.041
42 531 41.951 41.581 41.321 40.961
39 061 38.711 38.451 38.381 38.061
36 691 36.441 36.111 35.881 33.561
34 171 33.961 33.741 33.721 33.441
32 001 31.921 31.921 31.671 31.361
30 361 30.431 30.131 30.121 30.091
29 661 29.331 29.261 29.181 28.711
28 391 0 0 0 0 0 0 0 0 0
TRTM7 5 0BV81 -CONSERVIT
83.761 83 221 82.691 82.191 81.681
78.181 77 521 76.891 76.181 74.911
70.761 69 201 69.381 68.311 67.691
60.411 59 031 38.601 57.161 38.121
52.101 50 751 49.631 46.731 46.611
43.871 43 301 42.671 38.531 41.411
38.271 37 821 37.391 36.791 36.731
34.361 34 441 32.731 33.711 29.811
31.621 31 391 31.431 30.951 31.001
30.041 29 611 29.411 29.311 29.161
27.881 27 831 27.601 27.261 27.131
20.841 25 951 25.771 25.841 25.481
24.381 24 351 24.311 24.141 24.331
24.171 23 871 23.681 21.511 23.751
23.331 0 0 0 0 0 0 0 0 0
TRT#7,0BV82-CQNSERVIT
83 .341 82 711 82 171 81 62! 81 .031
77 ,001 76 211 75 451 74 641 73 ,791
68 .161 67 151 66 111 65 041 63 .911
57 ,721 56 821 35 801 54 971 54 .031
49 541 48 851 48 281 47 661 47 .121
44 201 43 711 43 111 42 781 42 .521
40 401 39 911 39 801 39 391 39 .201
37 591 37 271 36 861 36 661 36 .511
35 471 35 111 34 991 34 941 34 .811
33 721 33 301 33 261 32 921 32 .841
31 851 31 661 31 741 31 401 31 .351
30 161 29 931 29 911 29 691 29 611
28 751 28 671 28 521 28 401 28 541
28 191 27 941 27 971 27 751 27. 631
27. 051 0 0 0 0 0 0 C 0 0
83.791 83.331 82.891 82.421 81 931
78.831 78.241 77.691 77.111 76 491
72.491 71.811 71.061 70.351 69 601
63.911 63.051 62.261 61.421 60 611
56.131 55.351 54.651 54,031 33 381
49.531 49.011 48.331 47.861 47 431
44.331 43.981 43.331 43.301 42 811
40.531 40.141 39.991 39.751 39 271
37.721 37.481 37.241 36.981 36 841
35.401 33.071 34.941 34.601 34 431
33.341 33.181 32.821 32.591 32 441
31.341 31.191 30.871 30.641 30 581
29.921 29.741 29.831 29.621 29 591
28.951 28.721 28.371 28.501 28 401
81 141 80 601 80 Oil 79 411 78 801
74 731 74 041 73 141 72 551 71 571
66 261 65 591 63 231 64 361 63 541
36 961 35 741 53 841 48 911 53 141
47 881 46 901 45 301 45 551 43 601
40 941 39 521 36 301 39 321 39 071
35 861 36 071 35 631 33 281 34 971
33 101 32 701 32 431 32 211 31 901
28 201 30 391 30 531 30 331 30 101
28 941 28 611 28 481 26 081 28 171
27 041 23 781 26 811 26 561 24 911
19 821 25 291 25 101 24 951 24 831
24 251 24 141 24 111 24 071 23 931
23 811 23 641 23 511 23 521 23 241
80 431 79 821 79 141 78 451 77 751
72 911 71 941 71 021 70 121 69 121
62 861 61 851 60 841 59 771 58 691
53 251 52 351 51 681 50 871 50 121
46 471 45 931 45 491 44 951 44 531
42 131 41 511 41 181 40 951 40 621
38 731 38 471 38 201 37 911 37 751
36 261 36 131 35 921 35 651 35 471
34 371 34 321 34 371 34 231 33 821
33 071 32 601 32 441 32 191 32 101
31 031 30 691 30 651 30 411 30 301
29 491 29 231 28 981 29 041 28 771
28 471 28 421 28 371 28 281 28 241
27 681 27 301 27 411 27 311 27 361
197
TRTH8,OBW«1-BRUSH+QUICKCURE
84.361 83.731 83.141 82.551 81.931
77.511 76.651 75.731 74.811 73.841
67.371 66.091 64.941 63.731 62.481
55.361 54.361 53.361 5 2 . 2 8 1 51.421
46.401 45.721 44.951 44.261 43.711
40.501 39.771 39.451 39.061 38.741
36.331 35.961 35.771 35.221 34.901
33.251 32.991 32.951 32.761 32.211
30.791 30.631 30.401 30.361 30.061
29.141 29.061 28.711 28.331 28.431
27.271 27.151 27.181 27.141 26.721
25.861 25.801 25.601 23.621 25.331
24.611 24.671 24.291 24.201 24.331
23.591 23.661 23.621 23.741 23.671
23.101 0 0 0 0 0 0 0 0 0
81.261 80.581 79.841 79.111 78.311
72.841 71.841 70.781 69.681 68.531
61.181 60.011 58.831 57.721 56.611
50.421 49.601 48.771 47.991 47.081
43.131 42.481 41.941 41.441 40.881
38.311 37.881 37.291 37.051 36.721
34.571 34.381 34.011 33.811 33.561
32.001 31.761 31.601 31.311 31.111
30.151 29.781 29.731 29.591 29.531
28.191 28.301 27.821 27.731 27.461
26.441 26.631 26.361 26.221 25.951
25.601 25.291 25.011 24.801 24.611
24.061 23.861 24.031 23.971 23.781
23.351 23.531 23.371 23.171 23.161
T R T S 8 ,0BV82-BRUSH+QU1C K C U R E
84.221 83.531 82.901 82.271 81.661 81.011 80.311 79.611 78.871 78.111
77.331 76.521 75.701 74.801 73.981 73.061 72.141 71.221 70.281 69.361
68.341 67.381 66.321 65.341 64.281 63.171 62.161 61.171 60.271 59.411
58.341 57.351 56.521 55.661 54.361 53.891 53.091 52.231 51.521 50.801
49.951 49.231 48.501 47.931 47.181 46.301 46.031 45.421 44.961 44.491
43.871 43.361 42.931 42.371 41.741 41.491 41.041 40.731 40.211 39.901
39.451 39.061 38.631 38.521 38.221 37.731 37.611 37.201 36.781 36.391
36.331 35.741 35.661 33.431 33.321 34.781 34.621 34.431 34.281 33.811
33.671 33.641 33.271 33.141 32.841 32.901 32.651 32.461 32.431 32.271
31.961 31.701 31.731 31.281 31.071 30.831 30.761 30.531 30.351 30.141
29.651 29.561 29.741 29.451 29.181 29.131 29.021 28.801 28.491 28.201
29.111 28.031 28.111 27.621 27.481 27.411 27.181 27.021 26.941 26.791
26.521 26.381 26.091 26.381 26.201 26.281 26.201 25.971 26.081 25.851
25.891 25.841 25.451 25.511 23.311 25.511 23.311 23.411 25.241 25.211
25.181 0 0 0 0 0 0 0 0 0
TRT#9, OBVSl-CRUSHING&BRUSHING+QUI CKCURE
83.131 82.541 82.001 81.511 81.031 80.531 80.001 79.471 78.931 78.421
77.831 77.301 76.781 76.141 75.621 73.021 74.431 73.821 73.241 72.671
72.031 71.361 70.741 70.081 69.421 68.771 68.111 67.431 66.831 65.951
64.181 62.431 60.851 59.351 38.021 56.751 55.391 54.141 52.931 31.751
50.681 49.561 48.461 47.621 46.311 45.631 44.761 43.901 43.161 42.281
41.551 40.691 40.101 39.501 38.751 38.031 37.631 37.011 36.541 36.041
35.521 35.001 34.561 '34.231 33.931 33.511 33.171 32.591 32.291 31.841
31.621 31.301 31.011 30.711 30.301 29.901 29.721 29.401 29.281 28.921
28.741 28.511 28.211 28.111 27.831 27.741 27.671 27.721 27.401 27.081
26.861 26.561 26.641 26.381 25.951 23.741 23.711 25.371 23.071 24.981
24.681 24.621 24.671 24.481 24.161 23.951 23.891 23.751 23.731 23.571
23.211 23.011 22.811 22.761 22.631 22.311 22.251 22.191 22.141 21.981
21.741 21.571 21.481 21.331 21.301 21.511 21.261 21.331 21.311 21.291
21.221 21.131 21.051 21.201 21.061 20.881 20.781 20.841 20.611 20.651
20.901 0 0 0 0 0 0 0 0 0
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TRT89,QBUH2-CRUSH1NG&BRUSHIN6+QU1CKCURE
83.151 82.531 81.931 81.391 80.811
76.811 76.081 75.301 74.541 73.741
68.531 67.621 66.631 65.661 64.741
57.751 55.951 54.391 52.911 51.481
44.741 43.811 43.011 42.061 41.361
37.251 36.731 35.991 35.581 35.121
32.281 31.951 31.571 31.441 30.941
29.031 28.541 28.491 28.171 27.901
26.471 26.251 26.041 26.031 25.661
24.731 24.491 24.401 24.251 24.081
22.841 22.561 22.591 22.371 22.351
21.271 20.821 20.771 20.631 20.761
19.911 19.791 19.671 19.741 19.771
19.151 19.331 19.501 19.331 19.181
18.881 0 0 0 0 0 0 0 0 0
TRTK10,OBVttl-FLAIL+QUICKCUR£
83.761 83.131 82.341 81.961 81.391
77.351 76.601 75.821 75.011 74.181
68.651 67.671 66.631 65.361 64.351
58.251' 57.171 56.181 35.111 54.111
48.671 47.911 47.061 46.281 45.661
42.021 41.381 40.791 40.301 39.741
37.171 36.941 36.501 36.381 35.761
33.821 33.531 33.441 33.071 32.711
31.381 31.321 31.111 31 .6 3 1 30.811
30.001 29.681 29.581 29.171 29.211
27.881 27.921 27.671 27.571 27.351
26.521 26.381 26.171 25.841 23.801
24.941 24.721 24.691 24.541 24.521
24.291 24.071 24.171 24.301 23.821
23.781 0 0 0 0 0 0 0 0 0
TRTR10,0BV82-FLA1L+QUIC K C U R E
82.771 82.101 81.471 80.831 80.231
75.881 75.001 74.171 73.321 72.411
66.571 65.501 64.401 63 .361 62.321
55.831 34.881 53.831 53.081 32.131
47.421 46.681 46.061 45.301 44.871
41.611 41.241 40.921 40.461 39.941
37.881 37.521 37.261 36.881 36.641
34.961 34.641 34.271 34.181 33.791
32.631 32.631 32.331 32.341 32.111
30.861 30.771 30.661 30.311 30.401
29.271 29.221 29.121 28.731 28.661
27.521 27.521 27.351 27.101 27.081
26.271 26.091 25.971 26.011 25.921
25.601 25.291 25.431 25.411 25.291
24.811 0 0 0 0 0 0 0 0 0
80.201 79.331 78.901 78.221 77.521
72.911 72.101 71.201 70.381 69.431
63.631 62.631 61.661 60.691 39.681
30.281 49.001 47.841 46.731 45.801
40.471 39.961 39.191 38.631 37.881
34.631 34.341 33.771 33.441 32.961
30.691 30.481 29.961 29.561 29.281
27.671 27.521 27.341 27.191 26.701
23.331 25.431 25.221 23.331 24.581
24.071 23.811 23.421 23.231 23.081
21.881 21.761 21.801 21.401 21.371
20.401 20.261 20.371 19.901 20.011
19.751 19.661 19.681 19.751 19.631
19.161 18.931 18.821 18.761 18.741
80.781 80.131 79.301 78.801 78.101
73.311 72.471 71.331 70.571 69.661
63.521 62.441 61.311 60.331 59.281
53.191 52.371 51.421 30.351 49.661
44.951 44.271 43.761 42.901 42.441
39.141 38.901 38.321 37.921 37.431
35.311 33.151 34.781 34.421 34.181
32.331 32.101 31.941 32.021 31.331
30.371 30.511 30.491 30.351 30.061
28.701 28.661 28.491 28.231 27.981
27.061 26.911 26.881 26.851 26.721
25.571 25.501 25.331 25.061 25.151
24.391 24.491 24.511 24.331 24.261
23.971 23.861 23.801 23.731 23.721
79.571 78.871 78.131 77.421 76.651
71.511 70.531 69.591 68.581 67.571
61.181 60.121 58.981 57.991 56.921
31.271 50.381 49.721 48.851 48.171
44.291 43.721 43.181 42.681 42.281
39.491 39.191 38.811 38.541 38.271
36.211 36.001 35.701 33.501 35.351
33.641 33.421 33.251 33.231 32.751
31.841 31.771 31.401 31.201 31.131
29.941 29.891 29.841 29.441 29.311
28.281 28.141 27.941 27.931 27.661
26.891 26.811 26.601 26.471 26.351
26.061 25.931 25.811 25.701 25.851
25.181 25.131 25.091 24.861 25.001
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TRTH11,0BV81-INTERMESHING RUBBER*QU1 CKCURE
8 4 . 7 4 1 8 4 . 1 5 1 8 3 . 5 9 1 8 3 . 0 2 1 8 2 . 4 7 1 8 1 . 8 8 1 8 1 . 2 4 1 8 0 . 6 2 1 7 9 . 9 1 1 7 9 . 2 6 1
7 8 . 5 2 1 7 7 . 7 3 1 7 7 . 0 1 1 7 6 . 2 2 1 7 5 . 4 8 1 7 4 . 5 6 1 7 3 . 8 1 1 7 2 . 9 5 1 7 2 . 0 4 1 7 1 . 0 2 1
7 0 . 1 3 1 6 9 . 1 2 1 6 8 . 0 8 1 6 7 . 0 6 1 66.011 6 4 . 9 1 1 6 4 . 0 0 1 6 2 . 8 5 1 6 1 . 8 2 1 6 0 . 7 0 1
5 8 . 8 9 1 5 7 . 4 2 1 5 6 . 0 3 1 3 4 . 7 0 1 3 3 . 3 0 1 3 2 . 4 3 1 5 1 . 2 1 1 5 0 . 2 2 1 4 9 . 0 6 1 4 8 . 1 4 1
4 7 . 1 6 1 4 5 . 9 8 1 4 5 . 2 9 1 4 4 . 3 9 1 4 3 . 5 2 1 4 2 . 7 1 1 4 1 . 9 2 1 4 1 . 1 3 1 4 0 . 6 7 1 3 9 . 9 8 1
3 9 . 3 2 1 8 8 . 5 8 1 3 8 . 0 3 1 3 7 . 5 7 1 3 6 . 9 2 1 3 6 . 2 3 1 3 5 , 5 7 1 3 5 . 3 1 1 3 4 . 9 2 1 3 4 . 3 2 1
3 4 . 0 7 1 3 3 . 7 4 1 3 3 . 1 7 1 3 2 . 7 3 1 3 2 . 3 4 1 3 2 . 0 0 1 3 1 . 7 2 1 3 1 . 0 8 1 3 0 . 9 5 1 3 0 . 9 2 1
3 0 . 4 0 1 2 9 . 8 4 1 2 9 . 5 8 1 2 9 . 3 4 1 2 9 . 1 9 1 2 8 . 8 9 1 2 8 . 5 6 1 2 8 . 4 0 1 2 8 . 0 8 1 2 8 . 0 3 1
2 7 . 7 9 1 2 7 . 6 8 1 2 7 . 3 2 1 2 7 . 1 7 1 2 7 . 3 7 1 2 7 . 0 9 1 2 6 . 9 5 1 2 6 . 6 2 1 2 6 . 6 6 1 2 6 . 3 5 1
2 6 . 0 9 1 2 5 . 7 0 1 2 5 . 7 2 1 2 5 . 5 7 1 2 5 . 2 2 1 2 5 . 0 7 1 2 5 . 0 9 1 2 4 . 9 2 1 2 4 . 6 5 1 2 4 . 4 9 1
2 4 . 2 8 1 0 0  0 0 0 0 0  0 0
T R T M 1 1 , 0 B V « 2 - I N T E R M E S H I N G  R U B B E R + Q U I C K C U R E
8 5 . 2 0 1 8 4 . 6 3 1 8 4 . 1 0 1 8 3 . 5 7 1 8 3 . 0 6 1 8 2 . 4 6 1 8 1 . 8 8 1 8 1 . 2 7 1 8 0 . 6 3 1 7 9 . 9 8 1
7 9 . 2 9 1 7 8 . 6 0 1 7 7 . 8 7 1 7 7 . 1 1 1 7 6 . 2 9 1 7 5 . 5 1 1 7 4 . 6 8 1 7 3 . 8 0 1 7 2 . 9 2 1 7 2 . 0 0 1
7 1 . 1 0 1 7 0 . 0 6 1 6 9 . 0 5 1 6 8 . 0 5 1 6 6 . 9 5 1 65 .901 6 4 . 7 4 1 6 3 . 6 5 1 6 2 . 5 4 1 6 1 . 3 7 1
5 9 . 7 1 1 5 7 . 9 7 1 5 6 . 3 8 1 5 4 . 7 5 1 5 3 . 3 4 1 5 1 . 8 7 1 5 0 . 5 5 1 4 9 . 2 1 1 4 7 . 7 2 1 4 6 . 6 7 1
4 5 . 3 5 1 4 4 . 2 3 1 4 3 . 1 0 1 4 2 . 2 6 1 4 1 . 2 7 1 4 0 . 4 1 1 3 9 . 4 1 1 3 8 . 7 8 1 3 7 . 8 7 1 3 7 . 0 6 1
3 6 . 4 6 1 3 6 . 1 0 1 3 5 . 3 2 1 3 4 . 6 0 1 3 4 . 1 2 1 3 3 . 5 7 1 3 3 . 2 3 1 3 2 . 6 1 1 3 2 . 1 6 1 3 1 . 7 1 1
3 1 . 3 0 1 3 0 . 8 4 1 3 0 . 4 6 1 3 0 . 0 0 1 2 9 . 8 3 1 2 9 . 6 0 1 2 9 . 0 3 1 2 8 . 7 3 1 2 8 . 5 3 1 2 7 . 9 5 1
2 7 . 7 1 1 2 7 . 4 0 1 2 7 . 0 5 1 2 6 . 8 8 1 2 6 . 6 7 1 2 6 . 5 5 1 2 6 . 0 5 1 2 5 . 9 6 1 2 5 . 7 5 1 2 5 . 6 9 1
2 5 . 6 5 1 2 5 . 2 8 1 2 4 . 6 6 1 2 4 . 8 7 1 2 4 . 3 8 1 2 4 . 7 1 1 2 4 . 1 4 1 2 4 . 3 6 1 2 4 . 1 2 1 2 3 : 7 1 1
2 3 . 8 2 1 2 3 . 5 2 1 2 3 . 5 0 1 2 3 . 2 1 1 2 3 . 2 0 1 2 3 . 0 4 1 2 2 . 7 6 1 2 2 . 4 1 1 2 2 . 4 3 1 2 2 . 1 3 1
2 2 . 3 0 1 0 0  0 0 0 0 0  0 0
T R T # 1 2 , 0 B V 8 1 - B R U S H + C O N S E R V I T
8 4 . 9 6 1 8 4 . 3 7 1 8 3 . 8 3 1 8 3 . 3 0 1 8 2 . 7 8 1 8 2 . 2 3 1 8 1 . 6 3 1 8 1 . 0 2 1 8 0 . 3 6 1 7 9 . 7 1 1
7 9 . 0 0 1 7 8 . 3 0 1 7 7 . 5 9 1 7 6 . 8 1 1 7 5 . 9 6 1 7 5 . 1 5 1 7 4 . 2 6 1 7 3 . 3 6 1 7 2 . 5 2 1 7 1 . 5 1 1
7 0 . 5 1 1 6 9 . 5 0 1 6 8 . 4 6 1 6 7 . 4 1 1 6 6 . 3 8 1 6 5 . 3 1 1 6 4 . 1 8 1 6 3 . 1 9 1 6 2 . 1 3 1 6 1 . 0 1 1
5 9 . 5 5 1 5 8 . 3 5 1 57 .281 5 6 . 2 3 1 5 5 . 2 8 1 5 4 . 2 6 1 5 3 . 4 8 1 5 2 . 6 4 1 5 1 . 9 1 1 5 1 . 1 4 1
5 0 . 2 8 1 4 9 . 8 0 1 4 8 . 9 9 1 4 8 . 4 2 1 4 7 . 7 9 1 4 7 . 1 8 1 4 6 . 5 4 1 4 5 . 9 9 1 4 5 . 4 5 1 4 4 . 8 6 1
4 4 . 3 9 1 4 3 . 8 9 1 4 3 . 6 3 1 4 2 . 8 7 1 4 2 . 4 3 1 4 2 . 1 0 1 4 1 . 6 0 1 4 1 . 1 6 1 4 1 . 0 9 1 4 0 . 3 3 1
3 9 . 9 4 1 3 9 . 4 6 1 3 9 . 2 9 1 3 8 . 9 2 1 3 8 . 5 2 1 3 8 . 1 8 1 3 7 . 9 4 1 3 7 . 3 1 1 3 6 . 9 3 1 3 6 . 8 2 1
3 6 . 4 9 1 3 6 . 2 7 1 3 5 . 9 0 1 3 5 . 7 0 1 3 5 . 6 0 1 3 5 . 2 3 1 3 5 . 0 4 1 3 4 . 8 4 1 3 4 . 3 8 1 3 3 . 9 9 1
3 3 . 9 4 1 3 3 . 6 3 1 3 3 . 6 8 1 3 3 . 2 6 1 3 3 . 1 2 1 3 2 . 8 5 1 3 2 . 8 2 1 3 2 . 7 0 1 3 2 . 3 9 1 3 2 . 3 6 1
3 2 . 1 9 1 3 1 . 9 9 1 3 1 . 6 9 1 3 2 . 3 9 1 3 1 . 2 3 1 3 1 . 1 8 1 3 0 . 7 1 1 3 0 . 5 7 1 3 0 . 4 0 1 3 0 . 1 9 1
3 0 . 1 8 1 2 9 . 9 3 1 2 9 . 7 8 1 2 9 . 6 4 1 2 9 . 4 9 1 2 9 . 1 5 1 2 9 . 1 5 1 2 8 . 9 8 1 2 8 . 8 0 1 2 8 . 6 7 1
2 8 . 5 8 1 2 8 . 3 9 1 2 8 . 4 1 1 28 .1 3 1 2 8 . 0 4 1 2 7 . 7 9 1 2 7 . 2 9 1 2 7 . 5 4 1 2 6 . 9 0 1 2 7 . 1 2 1
2 6 . 7 4 1 2 6 . 7 6 1 2 6 . 5 7 1 2 6 . 3 9 1 2 6 . 5 0 1 2 6 . 5 4 1 2 6 . 3 2 1 2 6 . 1 9 1 2 6 . 4 5 1 2 6 . 2 5 1
2 6 . 0 6 1 2 5 . 9 9 1 2 5 . 9 4 1 2 5 . 7 0 1 2 5 . 9 5 1 2 5 . 8 9 1 2 5 . 7 5 1 2 5 . 6 6 1 2 5 . 6 7 1 2 5 . 5 2 1
2 5 . 4 8 1 0 0  0 0 0 0 0  0 0
T R T S 1 2 , 0 B U t f 2 - B R U S H + C G N S E R V I T
8 4 . 4 8 1  8 3 . 9 3 1  8 3 . 4 2 1  8 2 . 9 6 1  8 2 . 4 9 1  8 2 . 0 2 1  8 1 . 3 1 1  8 1 . 0 0 1  8 0 . 4 7 1  7 9 . 9 2 1
7 9 . 3 5 1  7 8 . 7 8 1  7 8 . 1 8 1  77.591 7 6 . 9 3 1  7 6 . 3 2 1  7 5 . 6 6 1  7 4 . 9 8 1  7 4 . 3 0 1  7 3 . 6 2 1
200
7 2 . 9 1 1 7 2 . 1 5 1 7 1 . 4 3 1 7 0 . 6 2 1 6 9 . 8 4 1 6 9 . 0 8 1 6 8 . 2 3 1 6 7 . 4 6 1 6 6 . 6 5 1 6 5 . 8 7 1
6 5 . 0 0 1 6 4 . 2 9 1 6 3 . 4 2 1 6 2 . 5 8 1 6 1 . 8 0 1 6 0 . 9 4 1 6 0 . 2 4 1 5 9 . 3 9 1 5 8 . 5 9 1 5 7 . 8 3 1
5 6 . 9 5 1 5 6 . 0 2 1 5 5 . 1 9 1 5 4 . 4 9 1 5 3 . 5 9 1 5 2 . 7 9 1 5 1 . 9 7 1 5 1 . 1 2 1 5 0 . 3 6 1 4 9 . 4 3 1
4 8 . 6 4 1 4 8 . 0 4 1 4 7 . 0 7 1 4 6 . 4 2 1 4 5 . 5 4 1 4 4 . 8 8 1 4 4 . 2 0 1 4 3 . 5 0 1 4 2 . 8 7 1 4 2 . 1 2 1
4 1 . 7 5 1 4 1 . 0 8 1 4 0 . 5 2 1 3 9 . 9 3 1 3 9 . 8 3 1 3 9 . 2 5 1 3 8 . 7 7 1 3 8 . 2 3 1 3 7 . 8 8 1 3 7 . 3 0 1
3 6 . 9 9 1 3 6 . 5 3 1 3 6 . 3 9 1 3 5 . 9 9 1 3 5 . 6 0 1 3 5 . 2 7 1 3 4 . 7 6 1 3 4 . 6 9 1 3 4 . 4 2 1 3 3 . 9 1 1
3 3 . 7 7 1 3 3 . 6 8 1 3 3 . 5 8 1 3 3 . 2 3 1 3 2 . 9 6 1 3 2 . 6 9 1 3 2 . 3 8 1 3 2 . 3 3 1 3 1 . 8 9 1 3 1 . 7 6 1
3 1 . 4 3 1 3 1 . 1 9 1 3 1 . 1 0 1 3 0 . 8 3 1 3 0 . 5 7 1 3 0 . 5 2 1 3 0 . 3 5 1 3 0 . 0 5 1 2 9 . 8 9 1 2 9 . 7 2 1
2 9 . 2 3 1 2 9 . 2 0 1 2 9 . 0 7 1 2 8 . 4 8 1 2 8 . 4 7 1 2 8 . 1 4 1 2 8 . 1 0 1 2 7 . 8 7 1 2 7 . 5 6 1 2 7 . 5 9 1
2 7 . 3 8 1 2 7 . 4 2 1 2 7 . 0 1 1 2 6 . 9 8 1 2 6 . 5 9 1 2 6 . 5 4 1 2 6 . 5 2 1 2 6 . 3 8 1 2 6 . 1 8 1 2 5 . 9 9 1
2 6 . 1 1 1 2 5 . 3 9 1 2 5 . 5 3 1 2 5 . 4 2 1 2 5 . 2 3 1 2 5 . 3 9 1 2 5 . 0 4 1 2 5 . 1 6 1 2 5 . 1 7 1 2 5 . 1 4 1
2 5 . 0 2 1 2 4 . 5 9 1 2 4 . 4 1 1 2 4 . 3 1 1 2 4 . 5 2 1 2 4 . 4 4 1 2 4 . 1 6 1 2 3 . 8 3 1 2 4 . 2 9 1 2 3 . 7 6 1
2 4 . 1 8 1 0 0  0 0 0 0 0  0 0
T R T 8 1 3 , 0 B V # 1 - C R U S H I N G & B R U S H I N G + C 0 N S E R V I T
8 2 5 5 1 8 1 8 5 1 8 1 . 2 0 1 8 0 . 5 6 1 7 9 . 9 1 1 7 9 . 2 3 1 7 8 . 3 2 1 7 7 . 7 7 1 7 7 O i l 7 6 221
7 5 4 0 1 7 4 6 0 1 7 3 . 7 4 1 7 2 . 8 9 1 7 2 . 0 1 1 7 1 . 1 5 1 7 0 . 2 0 1 6 9 . 2 6 1 68 2 3 1 6 7 3 2 1
66 3 1 1 6 5 3 0 1 6 4 . 2 8 1 6 3 . 2 3 1 6 2 . 1 8 1 6 1 . 0 8 1 6 0 . 0 9 1 5 9 . 0 6 1 5 8 O i l 5 6 9 5 1
5 5 9 2 1 5 4 9 7 1 5 3 . 9 4 1 5 2 . 9 3 1 3 2 . 0 0 1 5 0 . 9 9 1 5 0 . 0 5 1 4 9 . 2 0 1 4 8 1 6 1 4 7 221
4 6 3 6 1 4 5 5 8 1 4 4 . 6 0 1 4 3 . 9 1 1 4 2 . 9 6 1 4 2 . 1 5 1 4 1 . 5 9 1 4 0 . 8 5 1 4 0 1 3 1 3 9 6 0 1
3 8 7 4 1 3 8 1 5 1 3 7 . 6 9 1 3 7 . 0 8 1 3 6 . 6 3 1 3 6 . 1 5 1 3 5 * 5 2 1 3 4 . 9 4 1 3 4 7 6 1 3 4 3 3 1
3 3 7 5 1 3 3 4 9 1 3 2 . 9 6 1 3 2 . 6 0 1 3 2 . 2 8 1 3 2 . 1 2 1 3 1 . 7 3 1 3 1 . 4 9 1 3 1 101 3 0 8 7 1
3 0 5 3 1 3 0 2 6 1 2 9 . 7 3 1 2 9 . 4 1 1 2 9 . 2 2 1 2 9 . 2 3 1 2 8 . 8 8 1 2 8 . 6 2 1 2 8 5 1 1 2 8 2 8 1
2 7 9 2 1 2 7 8 9 1 2 7 . 6 4 1 2 7 . 4 2 1 2 7 . 3 4 1 2 7 . 1 0 1 2 6 . 9 6 1 2 6 . 8 2 1 2 6 6 6 1 2 6 5 7 1
2 6 2 7 1 2 6 1 8 1 2 5 . 9 7 1 2 3 . 8 9 1 2 3 . 6 7 1 2 5 . 5 8 1 2 5 . 4 9 1 2 5 . 2 0 1 2 5 1 7 1 2 4 8 4 1
2 5 021 2 4 6 5 1 2 4 . 7 7 1 2 4 . 2 6 1 2 4 . 0 3 1 2 3 . 9 5 1 2 3 . 9 0 1 2 3 . 6 2 1 2 3 6 4 1 2 3 3 9 1
22 9 5 1 22 8 8 1 2 2 . 8 9 1 2 2 . 7 8 1 2 2 . 7 6 1 2 2 . 4 5 1 2 2 . 3 3 1 2 2 . 3 6 1 22 0 9 1 21 8 9 1
21 6 8 1 21 5 8 1 2 1 . 6 4 1 2 1 . 4 9 1 2 1 . 6 3 1 2 1 . 3 5 1 2 1 . 4 8 1 2 1 . 3 2 1 21 5 6 1 21 4 3 1
21 4 0 1 21 2 9 1 2 1 . 2 8 1 2 1 . 4 1 1 2 1 . 1 3 1 21.221 21.121 2 1 . 0 5 1 21 0 9 1 21 0 8 1
20 9 9 1 0 0 0 0 0 0 0  0 0
T R T »  1 3 ,  O B V I I 2 - C R U S H I N G & B R U S H I N G + C O N S E R V I T
8 2 5 6 1 8 1 . 8 7 1 8 1 . 2 8 1 8 0 . 7 0 1 8 0 . 1 1 1 7 9 . 5 1 1 7 8 8 4 1 7 8 . 2 0 1 7 7 . 5 5 1 7 6 8 4 1
7 6 1 6 1 7 5 4 2 1 7 4 . 7 0 1 7 3 . 9 5 1 7 3 . 1 7 1 7 2 . 3 7 1 7 1 5 9 1 7 0 . 7 2 1 6 9 . 8 4 1 68 9 9 1
68 1 3 1 6 7 211 6 6 . 2 6 1 6 3 . 3 6 1 6 4 . 4 4 1 6 3 4 8 1 6 2 4 7 1 6 1 . 5 9 1 6 0 . 6 1 1 5 9 4 0 1
3 7 9 2 1 5 6 5 9 1 5 5 . 2 9 1 3 4 . 0 2 1 5 2 . 7 5 1 3 1 4 8 1 3 0 3 4 1 4 9 . 2 5 1 4 8 . 1 9 1 4 7 201
4 6 0 5 1 4 4 9 7 1 4 4 . 1 2 1 4 3 . 2 3 1 4 2 . 3 3 1 4 1 5 9 1 4 0 6 6 1 4 0 . 1 9 1 3 9 . 4 0 1 3 8 7 7 1
3 8 1 4 1 3 7 6 2 1 3 6 . 9 9 1 3 6 . 4 8 1 3 5 . 9 6 1 3 5 4 9 1 3 4 , 7 2 1 3 4 . 5 0 1 3 3 . 9 9 1 3 3 6 0 1
3 2 9 6 1 3 2 8 3 1 3 2 . 6 0 1 3 1 . 8 9 1 3 1 . 6 7 1 3 1 3 0 1 3 1 2 4 1 3 0 . 6 0 1 3 0 . 2 5 1 3 0 0 7 1
2 9 6 7 1 2 9 5 3 1 2 9 . 2 8 1 2 9 . 0 3 1 2 8 . 7 0 1 2 8 4 0 1 2 8 4 7 1 2 7 . 8 0 1 2 7 . 7 0 1 2 7 3 8 1
2 7 3 9 1 2 7 111 2 7 . 0 3 1 2 7 . 0 4 1 2 6 . 6 7 1 2 6 3 6 1 2 6 3 9 1 2 6 . 2 7 1 2 3 . 9 2 1 2 5 7 0 1
2 5 8 5 1 2 5 5 9 1 2 3 . 4 1 1 2 5 . 2 8 1 2 5 . 1 2 1 2 5 1 9 1 2 4 5 2 1 2 4 . 2 9 1 2 4 . 2 4 1 2 4 111
2 4 O i l 2 3 9 1 1 2 3 . 7 2 1 2 3 . 5 0 1 2 3 . 0 0 1 22 9 8 1 22 8 3 1 2 2 . 6 4 1 2 2 . 8 4 1 22 2 4 1
22 5 6 1 22 111 2 1 . 8 3 1 2 2 . 1 5 1 2 1 . 9 3 1 21 7 2 1 21 4 3 1 2 1 . 2 4 1 2 1 . 2 5 1 21 2 4 1
21 1 3 1 20 8 5 1 2 0 . 5 6 1 2 0 . 9 6 1 2 1 . 0 4 1 21 0 6 1 20 4 6 1 2 1 . 2 4 1 2 0 . 4 0 1 20 3 0 1
20 4 1 1 1 9 9 6 1 2 0 . 1 9 1 2 0 . 0 4 1 2 0 . 1 9 1 20 001 20 201 1 9 . 5 0 1 1 9 . 7 7 1 1 9 7 3 1
1 9 5 8 1 0 0 0 0 0 0 0  0 0
201
TRT»14 ,  0BV81 -FLAIL+CONSERVIT
8 3 . 8 3 1 63 .481 8 2 . 2 4 ] 8 1 . 8 1 1 8 1 . 4 1 1 8 0 . 8 1 1 7 9 . 9 8 1 8 0 . 3 9 ! 7 9 . 8 2 1 7 9 . 2 1 1
7 8 . 6 2 1 7 7 . 9 8 1 7 6 . 5 6 1 7 5 . 9 4 1 7 6 . 0 1 1 7 5 . 3 2 1 7 4 . 6 3 1 7 3 . 0 4 1 7 3 . 1 8 1 7 0 . 7 1 1
71 .6 3 1 7 0 . 8 7 1 7 0 . 0 4 1 6 9 . 2 3 1 6 8 . 4 6 1 6 7 . 3 4 1 6 6 . 7 4 1 6 5 . 8 5 1 6 4 . 7 9 1 6 4 . 1 9 1
63 .441 6 2 . 0 2 1 6 1 . 6 4 1 60 .771 6 0 . 0 4 1 5 9 . 2 3 1 5 8 . 4 4 1 5 7 . 2 8 1 5 6 . 8 1 1 5 3 . 9 2 1
S3.061 3 4 . 1 1 1 5 3 . 3 4 1 5 2 . 7 2 1 3 1 . 3 0 1 3 1 . 0 7 ! 3 0 . 4 2 1 4 9 . 7 1 1 4 9 . 1 7 1 4 8 . 3 0 1
4 7 . 4 6 1 4 6 . 9 0 1 4 6 . 1 9 1 4 3 . 3 6 1 4 3 . 0 7 1 ' 4 4 . 2 8 1 4 3 . 4 8 1 4 3 . 1 6 1 4 2 . 6 1 1 4 2 . 1 3 1
4 1 . 4 5 1 4 1 . 1 1 1 4 0 . 3 7 1 4 0 . 0 7 ! 3 9 . 6 7 1 3 9 . 4 0 1 3 8 . 8 3 1 3 8 . 3 2 1 3 8 . 1 3 1 3 7 . 7 0 1
3 7 . 3 5 1 3 6 . 9 1 1 3 6 . 5 4 1 3 6 . 4 1 1 3 3 . 9 4 1 3 3 . 6 3 1 3 3 . 3 4 1 3 5 . 2 7 1 3 4 . 7 0 1 3 4 . 3 8 1
3 4 . 2 3 1 3 3 . 9 3 1 3 3 . 8 6 1 3 3 . 1 1 1 3 3 . 3 6 1 3 3 . 1 3 1 3 3 . 0 0 1 3 2 . 9 2 1 3 2 . 6 3 1 3 2 . 2 9 1
3 2 . 2 4 1 3 1 . 9 2 1 3 1 . 8 8 1 3 1 . 4 6 1 3 1 . 4 4 1 3 1 . 0 0 1 3 0 . 9 2 1 3 0 . 7 4 1 3 0 . 3 0 1 3 0 . 0 3 1
2 9 . 9 1 1 2 9 . 4 6 1 2 9 . 6 9 1 2 9 . 2 4 1 2 9 . 0 9 1 2 8 . 9 9 1 2 8 . 7 7 1 2 8 . 6 8 1 2 8 . 4 4 1 2 8 . 4 0 1
2 8 . 1 5 1 2 7 . 8 6 1 2 7 . 3 8 1 2 7 . 4 2 1 2 7 . 2 3 1 2 7 . 2 9 1 2 7 . 2 1 1 2 6 . 8 4 1 2 6 . 8 1 1 2 6 . 3 8 1
2 6 . 5 0 1 2 6 . 2 2 1 2 6 . 2 6 1 2 6 . 0 7 1 2 6 . 1 0 1 2 4 . 9 0 1 2 6 . 0 3 1 2 5 . 8 6 1 2 5 . 7 9 1 2 5 . 8 2 1
2 5 .6 4 ! 2 5 . 6 2 1 2 5 . 2 9 1 2 5 . 5 1 1 2 3 . 2 4 1 2 3 . 1 3 1 2 5 . 0 0 1 2 5 . 0 9 1 2 5 . 0 2 1 2 4 . 9 1 1
24 .841 0 0  0 0 0 0 0  0 0
T R T S 1 4 , O B V W - F L A I L + C O M S E R V I T
8 3 . 1 1 1 8 2 . 4 6 1 8 1 . 8 6 1 8 1 . 3 0 1 8 0 . 7 0 1 8 0 . 1 0 1 7 9 . 4 4 1 7 8 . 5 5 1 7 8 . 1 1 1 7 7 . 1 5 1
7 6 . 6 2 1 7 5 . 8 7 1 7 5 . 0 8 1 7 4 . 2 8 1 7 3 . 4 9 1 7 2 . 6 4 1 7 1 . 7 1 1 7 0 . 7 9 1 6 9 . 8 9 1 6 8 . 9 1 1
6 7 . 8 6 1 6 6 . 8 3 1 6 5 . 8 3 1 6 4 . 8 2 1 6 3 . 7 0 1 6 2 . 7 4 1 6 1 . 6 7 1 6 0 . 6 0 1 5 9 . 5 9 1 5 8 . 5 2 1
5 7 . 5 3 1 5 6 . 7 2 1 5 5 . 7 0 1 3 4 . 7 7 1 5 3 . 9 7 1 3 2 . 9 8 1 5 2 . 1 7 1 3 1 . 3 0 1 3 0 . 7 2 1 4 9 . 8 6 1
4 9 . 0 4 1 4 8 . 3 9 1 4 7 . 6 2 1 4 6 . 8 9 1 4 6 . 1 8 1 4 3 . 4 0 1 4 4 . 8 5 1 4 4 . 1 2 1 4 3 . 7 6 1 4 3 . 0 0 1
4 2 . 2 8 1 4 1 . 7 0 1 4 1 . 2 1 1 4 0 . 5 2 1 4 0 . 0 7 1 3 9 . 7 6 1 3 9 . 2 2 1 3 8 . 7 0 1 3 8 . 0 0 1 3 7 . 5 8 1
3 7 . 0 8 1 3 6 . 7 4 1 3 6 . 5 1 1 3 3 . 9 6 1 3 3 . 3 5 1 3 3 . 2 6 1 3 4 . 9 6 1 3 4 . 6 6 1 3 4 . 2 2 1 3 4 . 1 0 1
3 3 . 8 4 1 3 3 . 2 9 1 3 3 . 0 6 1 3 2 . 9 8 1 3 2 . 4 4 1 3 2 . 1 4 1 3 1 . 7 4 1 3 1 . 7 4 1 3 1 . 3 6 1 3 1 . 1 7 1
3 1 . 0 6 1 3 0 . 9 3 1 3 0 . 7 8 1 3 0 . 5 7 1 3 0 . 3 3 1 3 0 . 1 3 1 2 9 . 9 8 1 2 9 . 6 6 1 2 9 . 4 4 1 2 9 . 1 8 1
2 9 . 0 5 1 2 9 . 2 3 1 2 8 . 6 5 1 2 8 . 3 5 1 2 8 . 2 8 1 2 8 . 1 6 1 2 7 . 9 7 1 2 7 . 9 5 1 2 7 . 7 5 1 2 7 . 5 0 1
2 7 . 3 3 1 2 7 . 4 3 1 2 7 . 2 4 1 2 6 . 7 5 1 2 6 . 3 7 1 2 6 . 7 2 ! 2 6 . 3 2 1 2 6 . 0 1 1 2 6 . 0 8 1 2 5 . 8 8 1
2 3 . 6 8 1 2 5 . 2 6 1 2 5 . 3 0 1 2 5 . 2 7 1 2 4 . 9 7 1 2 4 . 7 9 1 2 4 . 6 4 1 2 4 . 4 4 1 2 4 . 3 8 1 2 4 . 2 4 1
2 4 . 3 8 1 2 4 . 1 5 1 2 3 . 9 2 1 2 4 . 0 3 1 2 4 . 0 1 1 2 3 . 9 6 1 2 3 . 8 5 1 2 3 . 9 3 1 2 3 . 7 5 1 2 3 . 7 9 1
2 3 . 8 6 1 2 3 . 5 7 1 2 3 . 5 3 1 2 3 . 1 7 1 2 3 . 4 3 1 2 3 . 3 8 1 2 3 . 4 3 1 2 3 . 1 0 1 2 2 . 9 1 1 2 3 . 0 2 1
2 2 . 7 6 1 0 0  0 0 0 0 0  0 0
T R T 8 1 S , 0 8 ^ 8 1 - I N T E I ^ I E S H I N G  R U B B E R + C O N S E R V I T
8 3 . 8 7 1 8 3 . 2 2 1 8 2 . 6 3 1 8 2 . 0 7 1 8 1 . 4 9 1 8 0 . 8 9 1 8 0 . 2 5 1 7 9 . 5 8 1 7 8 . 9 1 1 7 8 . 2 4 1
7 7 . 4 9 1 7 6 . 7 6 1 7 6 . 0 0 1 7 5 . 1 9 1 7 4 . 3 7 1 7 3 . 5 3 1 7 2 . 6 8 1 7 1 . 8 1 1 7 0 . 8 6 1 6 9 . 9 5 1
6 8 . 9 8 1 68.021 6 6 . 9 7 1 6 5 . 9 8 1 6 4 . 9 4 1 6 3 . 9 1 1 6 2 . 8 7 1 6 1 . 7 8 1 6 0 . 8 1 1 5 9 . 5 6 1
5 7 . 9 9 1 5 6 . 5 2 1 5 5 . 0 2 1 5 3 . 5 8 1 5 2 . 2 2 1 5 0 . 7 6 1 4 9 . 7 0 1 4 8 . 2 7 1 4 6 . 9 3 1 4 5 . 9 0 1
4 4 . 6 0 1 4 3 . 3 3 1 4 2 . 4 9 1 4 1 . 3 9 1 4 0 . 2 3 1 3 9 . 6 2 1 3 8 . 3 9 1 3 7 . 7 4 1 3 7 . 0 0 1 3 6 . 2 3 1
3 5 . 3 0 1 3 4 . 7 6 1 3 4 . 0 4 1 3 3 . 4 5 1 3 2 . 9 3 1 3 2 . 3 5 1 3 1 . 5 6 1 3 1 . 1 9 1 3 0 . 9 7 1 3 0 . 5 8 1
2 9 . 8 9 1 2 9 . 3 0 1 2 9 . 0 2 1 2 8 . 6 8 1 2 7 . 9 7 1 2 7 . 9 1 1 2 7 . 5 9 1 2 7 . 3 6 1 2 7 . 0 0 1 2 6 . 6 3 1
2 6 . 2 0 1 2 6 . 0 8 1 2 5 . 7 1 1 2 5 . 5 8 1 2 5 . 4 1 1 2 4 . 9 7 1 2 5 . 0 2 1 2 4 . 7 2 1 2 4 . 2 2 1 2 4 . 3 1 1
2 3 . 9 7 1 2 3 . 9 4 1 2 3 . 7 9 1 2 3 . 7 3 1 2 3 . 6 3 1 2 3 . 6 2 1 2 3 . 3 2 1 2 3 . 2 5 1 2 2 . 9 2 1 2 2 . 7 8 1
2 2 . 7 0 1 2 2 . 7 0 1 2 2 . 4 3 1 2 1 . 9 1 1 2 1 . 9 5 1 2 1 . 8 4 1 2 1 . 5 6 1 2 1 . 2 7 1 2 1 . 2 8 1 2 1 . 0 8 1
20 .8 0 1  0 0 0 0 0 8 0 0 0
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T R T M 1 5 . O B V M 2 - I N T E R M E S H I N G  R U B B E R + C O N S E R V I T
8 4 . 7 0 1 8 4 . 1 4 1 8 3 . 6 1 1 8 3 . 0 8 1 8 2 5 5 1
7 8 . 8 0 1 7 8 . 1 0 1 7 7 . 4 0 1 7 6 . 6 3 1 7 5 8 8 1
7 0 . 8 5 1 6 9 . 9 3 1 6 8 . 9 8 1 6 7 . 9 9 1 66 9 9 1
6 0 . 4 7 1 5 9 . 1 3 1 5 7 . 9 1 1 5 6 . 7 2 1 5 5 5 8 1
4 8 . 7 3 1 4 7 . 6 7 1 4 6 . 5 3 1 4 5 . 6 1 1 4 4 5 0 1
3 9 . 3 2 1 3 8 . 4 8 1 3 7 . 6 2 1 3 6 . 9 1 1 3 6 0 5 1
3 2 . 5 7 1 3 2 . 0 3 1 3 1 . 6 6 1 3 1 . 0 8 1 3 0 7 4 1
2 8 . 2 8 1 2 7 . 9 8 1 2 7 . 6 2 1 2 7 . 5 0 1 2 6 7 9 1
2 5 . 2 3 1 2 5 . 2 3 1 2 5 . 0 6 1 2 4 . 7 8 1 2 4 6 8 1
2 3 . 4 8 1 2 3 . 2 1 1 2 3 . 1 4 1 2 2 . 7 8 1 22 8 4 1
2 1 . 6 5 1 0 0  0 0 0 0 0  0 0
8 1 . 9 6 1 8 1 . 3 8 1 8 0 . 8 0 1 8 0 . 1 4 1 7 9 . 4 8 1
7 5 . 1 2 1 7 4 . 3 1 1 7 3 . 4 6 1 7 2 . 6 2 1 7 1 . 7 3 1
66.001 6 5 0 9 1 6 4 . 0 7 1 6 3 . 0 6 1 6 1 . 2 0 1
5 4 . 3 6 1 5 3 211 5 2 . 0 9 1 5 0 . 9 4 1 4 9 . 7 1 1
4 3 . 4 8 1 4 2 7 4 1 4 1 . 5 8 1 4 0 . 9 2 1 4 0 . 0 8 1
3 5 . 5 7 1 3 4 8 8 1 3 4 . 4 8 1 3 3 . 5 7 1 3 3 . 0 0 1
3 0 . 0 3 1 2 9 7 5 1 2 9 . 3 5 1 2 8 . 8 7 1 2 8 . 5 7 1
2 6 . 7 1 1 2 6 5 7 1 2 6 . 4 0 1 2 5 . 8 6 1 2 5 . 7 2 1
2 4 . 6 1 1 2 4 4 9 1 2 4 . 0 3 1 2 3 . 8 2 1 2 3 . 8 1 1
2 2 . 3 3 1 22 4 3 1 2 1 . 9 9 1 2 1 . 9 8 1 2 1 . 7 2 1
Equilibrium moisture content * 8.2 percent (w.b.)
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